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Aeceentuates Use of Follow Boar 


New Plant Equipped with Reference to Special Product Uses Match Plates 
Extensively- Lessons of Light Shop Have Been Adapted to Heavy 
Work in Old Plant 


BY PAT DWYER 


* 
O MANY radical points of of work. The tendency is more and the castings began to segregate int 
difference obtain in the prac- more toward specialization and inten groups and at the same time the found 
tice involved in making heavy _ sive production At one time, a found ry owners began to devote their par 
and light castings that it is ry simply was a building in which the ticular attention to some one of these 
rather unusual to find a foundry en- owner was prepared to make any kind’ groups Familiar examples that will 
gaged in the production of both classes of a casting required; but gradually at once come to mind are stoves, 





FIG. 1—BY THE USE OF THE TILTING SPOUT AN ALMOST CONTINUOUS STREAM OF METAL CAN BE TAKEN FROM THE 
CUPOLA—WITH SEVERAL LADLES SUSPENDED FROM THE MONORAIL A SECOND LADLE AL 
WAYS IS AVAILABLE BEFORE THE FIRST ONE IS FILLED 
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FIG. 2—TYPICAL MATCH PLATES—NOTE 
HAND CORNER OF EACH FOR 
radiators, soil pipe, water pipe, ingot et 
molds, sash weights, agricultural ma 
chinery and within recent years automo ing 
tive castings 
New foundries were built and 
equipped with particular reterence to 
the requirements of some single prod 
uct and old foundries were made over 
and adapted in lke mannet In some 
instances, the old foundries were re 
tained and used for the production ot 
ellaneous casting vhile an entirely 
rt is erected and equipped tot 
the product of some speciaitv u 
hi the foundry company was imter 
ested Che Fate-Root-Heath Co., Ply 
mouth, O an interesting example 


the latter type 
The | I). Fate Co. and the Root 
Heath Co., formerly conducted ind 
FIG. 4—1! 
pendent establishments, but through S17 
a combination of circumstances, they 
finally came under one management 
fhe J. D. Fate Co. was a manufac shoe re 
turer of heavy machinery, gasoline lo ers and 
comotives, clay working machinery, character 
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mainder were purchased outside. 
the 
build 
foundry 
work 


manner 


Upon the amalgamation of two 


decided to an 
to 


and 


companies, it Was 
the 


the 
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WOODEN PATTERN PLATES—NOTE THE SUB- 
THE GUIDES AND PINS ON THE RIGHT 

LAND BOARDS 

mow tageous in molding the light castings 

i like have been mtroduced into the old shop 

oper with success. For example, instead of 

bedding some of the large jobs in the 

floo or of laying them on the first 

convenient sized bottom board to roll 

them over, the patterns are mounted 

on specially prepared, planed, rollover 

loards his obviates the necessity for 

making a parting after the flask has 

en rolled over Che boards are pro 

vided vith several sets of dowel holes 

and therefore can be used for any pat 

tern within the capacity of the flask 

Where a split pattern is employed it 
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work in two days than two men or 


two gangs of men will do in one day. 


Mathematically two men _ multiplied 


by one day are equal to two days multi- 


plied by one man _ but in practice it 


does not work out that way 
Many of the castings made in the old 


shop are® bulky and intricate and do 


readily to machine 


Chis 


lactor 


themselves 
methods 


not lend 
condition to 
that no 


quantities 


molding 


gether with a second 


long orders involving large 
of duplicate castings are customary, ac 
that all the molds 
\ highly skilled 


class of molders is employed in the old 


counts tor*the tact 


are rammed by hand. 


shop The new shop is” equipped 
throughout with molding machines op- 
erated by handy men recruited from 
the neighborhood 
Handl 
Formerly the old shop had its own 


but atter the new shop was 


with 


( upola, 


7) 
a new cupola Was nstalled 


built 


a capacity sufficient to supply iron for 


the two iron is brought 
having 


old 


trom the cupola on a monorail 


a branch running into the shop 


it one end. A 5-ton crane in the main 
bay and a l-ton hoist in each of the 
side bays, all three made by the Shep 
ird | lectric Crane & Hoist ( O., Mon 
tour Falls, N. facilitate the pour 
ing of the iron. For pouring the larger 
castings, a pit has beet provided near 


the end of the shop at which the 


monorail enter and within reach of 
the traveling crane \ large ladle is 
set in this pit and filled trom a succes 
sion of smal] ladles carried on _ the 
monorail trom the cupola. <Aiter a sut 


been col 


ficient amount of iron has 
picked up by 
crane and taken to the 
molds \ cleaping 
end ot the old 


heavy 


ladle it 1s 


lected in the 


the traveling 


waiting mold or 


room, located at om 


shop is used for cleaning the 


castings mono- 


hoist 


It is provided with a 


rail which conveys the castings 
] 


dAlsO 


foundry and with a sand- 
room installed by the W \\ 


Cleve land 


from the 


j 
Dliast 


Silv Co... Che smaller cast 


ings are cleaned in a separate building 


| erected in 


which has been connection 
with the new shop and which will be 
described in detail later 

Part of one of the side bays in the 
old shop is used as a core room It 
is provided with a large oven supplied 


by the Foundry Equipment Co., Cleve 


red \\ 1 ke and two small 
> 


ovens tor drving the 


land, 


portabl smaller 


cores The sand is mixed in a core 
sand mixing machine made by the 
Wadsworth Core Machine & Equip- 
ment Co., Akron, O., and also in a 


Standard Sand 


Cle \ eland 


made by the 


Co., 


machine 
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made, ‘of wood, but to protect them 
from deterioration each is set upon 


an iron plate which in turn rests on a 


concrete pedestal about 3 feet high 
Part of the monorail system which ex 
tends all over the plant, is arranged in 
a loop which embraces the two outside 


bays \ third branch or spur con 


nected with the loop by a suitable 
turntable extends down the center bay 
Che outside loop at one point passes 
directly in front of th cupola and 


ladies filled at this point may be co 


veyed easily and quickly to any pomt 
on the molding floor 
- 1 
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be on the under side of the plate. To 
draw the plate and pattern, the han- 
dles are pulled out horizontally and 
not vertically as one might assume 
from a hurried glance at the _ illus 
trations just referred to. 
flask Fittings 
The match boards and patterns for 
making the flask fittings are shown 
in Fig. 3. .fter the castings art 
c.eaned a hole is drilled at the pomts 
marked 14 This is for attaching a 
vibrator when the casting is in us 
on a match plate Holes also are 
drilled in the lugs for attaching the 
wire handles. The wires are bent in 


a suitable tormer and are easily sprung 





into place The strips are made to a 
standard length, 14 inches, and will fit 
all plates that width and wider. If it 
Is necessary to use them on narrower 
plates, the ends easily may be cut off 
They are 34-inch thick and are fastened 


to the match plate with from seven 





FIG. 7—A CHAIN BLOCK SUSPENDED 


BATTERY OF TUMBLING BARRELS IS EMPLOYED FOR DUMPING THE PANS The holes in the lugs are drilled with 
LOADED WITH CASTINGS INTO THE BARRELS a 13/64-inch drill and the handles are 

made of 3/16-inch rod. 
erty which apparently will not be filled with these match plates is the wire The patterns are stored in a 2-story 
for many years handles attached to each end for lift- concrete pattern vault adjoining the 
Ssateeal ol supporting the main air ing the match plate off the mold. In the foundry building The vault is fitted 


line, supplying the molding machines, 
along the walls or in tunnels under the 
floor as is customary in many found 
ries. a branch of the main air line is 
ittached to the beams directly above 
the center of each bay. From the main 
line a section of l-inch pipe provided 
vith a suitable hose connection at the 
lower end hangs suspended within easy 
reaching distance of the man working 
m each floor With this arrangement 
a molding machine may be operated the 
jull length of the floor with a mini 


um length of hose 


\ considerable amount of work 1s 
med on the bench by hand, but the 
iter part 1 made on squeezing 
I hing Several ot the stripping 
ylate machines were built in the com 
pal hops trom designs worked 
ut P. H. Root who in addition 
to be 1 skillful patternmaker, also 
ma r of the foundry and _ secre 
tar\ the company 
Bi nein tnd 
Practical very pattern in the shop 
is mounte er on a stripping plate, 
i match plat r a follow board. Many 
»f the match s are made of alum 
num, but a < iderable number are 
ade of cherry ith cast iron rein 
orecing strips checked in at the ends 
lt is claimed that some of these cherry 
itch plates have bee in use tor five 
years and apparently are as good as 
ever Typical plates, both wood and 


metal, are shown in Figs. 2, 3 and 4 


\n interesting feature in connection 





: ar ae to nine 34-inch or No. 10 wood screws. 
FROM THE MONORAIL OVER EACH 


metal match plates shown in Fig. 2 it will up in the usual way with shelves divid 


be noted that the handle lugs are cast ed into compartments and numbered 
integrally with the plate while in Figs Each pattern or match plate is stamped 
3 and 4 it is apparent that they form plainly with a number which indicates 
part of the reinforcing strips which its resting place when not in use in 
are checked into and screwed to the’ the foundry. An additional number in- 
ends of the wooden plates In either dicating the size of the flask to be 
case the lugs for the handles are _ used with it is just another of the many 
placed on the side of the plate which little time saving practices of this 
comes into contact with the joint of the foundry 

flask Thus when the match plate and The aluminum for making the match 
flask are rolled over, the handles will plates is melted in an ordinary babbitt 











FIG. 8—-WOODEN BOXES MOUNTED ON SMALL TRUCKS ARE EMPLOYED TO 
CONVEY THE CASTINGS TO AND FROM THE GRINDING ROOM 
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FIG. 9—THE DIFFERENT CASTINGS ARE SORTED AND PILED IN INDIVIDUAL BINS PREPARATORY TO SHIPMENT FIG. 10 
THE SAND STORAGE IS DIVIDED INTO A NUMBER OF BINS BY SEVERAL CONCRETE WALLS 


ladle set into an open coke fire in a_ yard to a turn table leading onto the again when it is taken directly from 
salamander The actual molding and cupola elevator Che track passes over the truck and thrown into the cupola. 
pouring is done in the foundry, but the a Fairbanks track scale and any neces \s the trucks are emptied they are 
patterns are finished in a building locat- sary adjustments in the contents of the pushed to one side and loaded trucks 
ed down the street several hundred trucks are made at this point a brought close to the cupola charging 
yards from the remainder of the plant. ton elevator supplied by the Whit:ng coor A small motor and _ hoisting 
This bui'ding, erected and equipped Corp., and operated by compressed air drum located in a_ walled-off portion 
for doing light machine work, has one serves to convey the charges from the on the floor of the cupola room oper 
section set apart as a pattern shop ground floor to the charging platform ate a cable running over a_ sheave 
for the construction of both wood and On reaching the charging floor, the on a derrick in th vard used for 
metal patterns and pattern accessories, trucks are arranged in the order in breaking scrap 
match plates, follow boards, et which the contents are to go into the 

Melina I cupola \ depressed track with a im % . 

ow. = transfer car is employed to shunt the \fter the castings have been poured 


48 inches made by trucks around so that the materials for and shaken out they are loaded into 


\ cupola lined t 


the Whiting Corp. Harvey, Ill, ts the first part of the heat are disposed pans similar to the one shown in Fig, 5 
emploved for melting the iron lhe close to the cupola charging door It and conveyed to the cleaning room on 
ilting spout shown in Fig. 1 renders’ will be noted from the foregoing that a monorail which enters the cleaning 
it possible to run an almost continu the iron only is handled twice, once room at one side near the end and 
ous stream trom the spout \ number when it is placed on the truck and extends across to the opposite side 


of 1000-pound ladles hang suspended 





from the monorail as shown and aiter 
one has been filled from one lip of the 
tilting spout the succeeding ladle is 
shoved under the second lip \ long 
handle, clearly visible on each side 
of the spout, forms a convenient meth- 
od of tilting the spout from one side 
to the other 

lo prevent the ladles from tipp:ng 
while in transit between the cupola and 
the molds. a safety catch has been at 
tached to one side of the bail on each 
ladic This catch is shown closed at 
BB in Fig. 1 and open at B in Fig. 6 
\ light rod attachd to the catch and 
extending to the center of the forked 
handle of the bail places the catch im- 
mediately under the control of the man 
pouring the ladle 

[The coke bed in the cupola weighs 
1450 pounds and succeeding charges of 
iron and coke weigh 2500 and 250 


pounds respectively The iron charges 








are made up on small 4-wheel trucks 


which run on a narrow gage track FIG. 1I—THE POWER HOUSE ALSO SERVES AS A DISTRIBUTING STATION FOR 
extending from the limits of the stock THE ELECTRICAL NEEDS OF THE TOWN 
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Branches from this monorail, running 
at right angles, extend the full length 
of the the 


ery of from the 


room and facilitate deliv- 
the castings directly 
pans into any of the tumbling barrels. 


The 


haust 


cleaning room equipment, ex- 


system, etc., were supplied by 


the W. W. Sly Co., Cleveland, and 
comprise among other things three 
batteries of tumbling barrels with four 


barrels to a battery and two extra large 


barrels operated as units. Each _ bat- 
tery is driven by a 10-horsepower West 

the 
starting 
attached to 
the 


employed 


motor located on beams 
above it. A 
similar to the 


the 


inghous« 


immediately box 


one shown 


wall at the extreme end of 


cleaning room in Fig. 7, is 


for starting and stopping each battery 


\ small chain hoist on each’ brach 


of the monorail is used for lifting the 
pans full of castings It also is em 
ployed for lifting the door of the mill 


and in the case of the larger barrels, 
the hoist is used for lifting the castings 
into and out of the barrel \n iron 
rod provided with a hook at the lower 
end, one of which is”~ shown at 


H, Fig. 7, serves to hold the door of the 


tumbling barrel out of the way while 
the barrel is being loaded and unloaded 

From the cleaning room the castings 
ire taken to the adjoining grinding and 
sorting room, Fig. 8, in a number ot 
wooden boxes mounted on small 3 
wheel trucks, a few of which are shown 
in the Same illustration The castings 
are made so accurately that aiter they 
have passed through the tumbling bar 
rels there remain ftew impertections to 


be removed on the erinding wheels. 


[Two small double stand wheels made 
by the Norton Co., Worcester, Mass 
have been found sufficient to take care 

the entire output Each wheel stand 


Method 


IGH-NICKEI ter castings 
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1 ce nickel, U.S iT ( 1 
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ire S nd wmomogcnedus, ré idily 
i De eith the electri or 
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yrrrectly lov roc e 
itlined ise t es 
pare 407 \I 15 > oO 

FOUN 

tine elect i¢ Ss wus the 
rap al d I I kel s vuld 

reed togeth s there will be 
no CXCCSSIVE oxidatio ot the ckel 


taken \ 


should be 


ordinary precautions are 


lew shovelfuls of lime 


thrown on top of the charge and 


ot Deoxidizing 
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is provided with its own motor and 


exhaust fan. 


The custom prevalent in most of the 


light work shops is observed in the 
methods employed in grinding and 
sorting the castings. The operator 


starts with two boxes, one full of cast- 


ings and the other empty. He lifts the 


castings, one at a time, grinds it and 
drops it into the empty box and by 
the time he finishes the first box is 
empty and the second one is full. A 


second full box then is brought up and 
the sequence repeated. From the grind- 
ing the 
wheeled onto a floor scale made by the 
Scale Co., New York, and 
there into the stock room shown in Fig. 
packed 
shipped with the exception of those that 


stands boxes of castings are 


Kron from 


9. Here they are sorted, and 


are taken intc an adjoining room and 
painted 
{ t hi ( efi 
Several large vats of black shellac 
varnish occupy part of the floor space 


. 


rhe strung on wires, 


castings are 


dipped im the varnish and after draining 
for a while they are placed in one ot 
several ovens supplied by the Oven 
Equipment & Mfg. Co., New Haven, 
Cont! Che ovel temperature grad 
ially is raised to 350 degrees Fahr., 
aiter which the heat is shut off and the 
oven allowed to cool. When the cast 
ings are cool enough to handle they 
are removed from the ovens and either 
placed in stock or packed and shipped 
\ view of the interior of the power 
house is shown in Fig. 11 The gas 
engine at the extreme right is not used 
at the present time It has been super 
seded by a Westinghouse svnchronous 
otor generator set Electric current 
urnished bv the Ohio Light & 


BY C. B. CALLOMON 


atter a pool of molten metal has beet 
made, n lime should be added so 
that a_ he basic lime slag wil ) 
formed t ver the metal \ bas 
if ice¢ I writers experienc s 
more effi n melting high-nick 
stec than the icid turnace WwW } 
s the reas that the s oO a ¢ 
slag Ss suge ted It is il1sOo r 
und that ( nary shotted 
now! th le as Grade A sho 
. , ‘ ‘ : 
It 1s xtrem«: lificult, if not e1 
tirely mpossib! to deoxidiz the 
yiten harg¢ mpletely by ny of 
the ordinary methods usually em 
ployed. Most certainly the use of 


iluminum is not warranted nor is it 


desirable, as its use in 


high-nickel 
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Power Co., which operates service sta- 
tions in four neighborhood cities within 
100 This 
house in addition to serving the 


a radius of miles. power 


Fate 


Root-Heath plant also serves as a 
distributing center for light, heat and 
power for the town of Plymouth. The 
current comes in over heavy duty wires 
at 13,000 volts and is stepped down 
in two sets of transformers located 
in a room back of the switch boards 
shown in the illustration. One set of 
transformers in which the current is 
stepped down to 2200 volts is for the 
town service. In the second set, the 


current is stepped down to 440 volts tor 


use in the plant. 

In addition to the equipment shown, 
the power house also contains two ait 
compressors made by the Curtis Pneu 
matic Machine Co., St. Louis, one 


and the other by a 


motor \ 


driven by a 30 


15 horsepower 35-horse 


power gas engine is held in_ reserve, 
so that if anything goes wrong with 
the motor-generator responsible for 
the compressors or the cupola blowe1 
the gas engine immediately can _ be 
thrown into § action 

Incoming and outgoing material is 


handled on a from the Baltimore 
& Ohio rail 


coke are 


spul 
road rig won, scrap and 


unloaded in the vard in the 


vicinity of the cupola Molding and 
core sand is stored in a special build 
ing the interior of which its shown un 
Fig. 10 \ bucket unloader plac 
the sand on a belt conveyor’ which 
travels from one end of the building 
to the other. By dropping a stop at 


any desired point the sand can be de 


flected to any one of the four bins in 
the building \ steel 


the monorail is 


pan suspe nde d 


trom emploved fort 


sand into the foundry 


carrying the 


igh-Nickel Steel 


ent alloys causes sluggishness o 
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13 
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Q ! hod spective f vhat 
must be the finished analysis insofar 
is carbon is concerned In the case 
f th opel hearth, the carbon can be 
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yr iron. If the electric carried on all high-nickel alloys, is the practices followed n the est 


- 


furnace is used, the carbon should _ sensitive to furnace reactions and the foundries of the ountrv 


be added in the form of coke breeze. addition of pig iron to an_ electric 3. The preparat of all the infor- 
irbon should not be added in the furnace heat on which there is a car- mati obtained nd its submission 
rm of pig iron in the electri fur- bide slag. causes violent boiling and , tt al a J 

e with this particular alloy. This a consequent foaming of the slag ‘ tS os — 
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st \\ t process must ve re oO yiling S nad the ¢ W S I f 
] | + + ‘ . " ; ‘ + + + 1 
ul Spoo Cs ~ ws the rea tal l the irDo! } \W \ 
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How To Make Sash Weight Castings 


Out of the Many Methods Available Three Have Been Selected for Descrip- 
tion and Illustration Showing How These Castings Can Be Pro- 
duced Rapidly and Economically 


BY J. H. ANDERSON 





























































































































N A RECENT issue of THE These sharp tips later form the gate 
Founpry I noted that some through which the metal enters the 
one had asked for information § mold. The other end of the tube is 
relative to the subicct of mak- capped and drilled for a suitable screw 
ing sash weights. The inquiry was by which it is attached to an aluminum 
answered in a satisfactory manner pro- bar extending across and holding a set 
vided the castings were to be made on of patterns together. The chills shown 
a small scale. However, if the contem- in Figs. 4 and 5 are employed to form 
plated production exceeded three or four the eyes in the ends of the castings 
tons a day the rig suggested in my op-n- and also if necessary to leave a suitable 
ion would be costly and inadequate. | igure on the casting indicating the num- 
have had many years experience in the ber of pounds of iron in the weight 
production of these castings and now 
} | | 1 . c / / Y (ad 
submit the three following rigs for the 
benefit of any person’ contemplating The plate, Fig. 3, which is to serve 
their manufacture as a gate or runner may be made of 
Rig No. 1 This is a hand rammed iron, steel, brass or aluminum. It is 
job and it will be necessary to supply pierced with sever rows of '%-inch 
the following equipment. Two sets of holes, every alternate row staggered 
patterns similar to that shown in Fig is shown in the illustration and _ cor- 
1; a gate plate Fig. 3 and a set of espondin vith the holes in the end 
flas| Fig. 2 The patterns for the of the flask shown in Fig. 2. It may 
weights are made of lengths of steel be provided with hand holes as shown 
tubing cut to a predetermined length at A and Bb 1 a couple of eye 
ind case hardened after they are finished. bolts to fa ite its removal from the 
(ne end is threaded on the inside to re- sand after t ld 1as een nished 
Cl nd hold the conical end tips. | \ 1 I siness will determine 
I 9 —__—~« - ——e? <> « SS oor > | 
ot ‘ 7 _® “—~ 
| " ‘ \ \\ 
‘Oy eo i Yoh hor 4 oO Lo, C " ¢ 
eee Ee eee =< ~. -- + oe -\ eS 
ETI EET: rr pr rey pr pen pe gers 
Cen, od } aA eae |, < a+ sae RA “RETO 
| = >| a ~ TRY | if | | “ | 
\| | |] 1 | | Hf] 
1} } 1] | } 
| 1 tf ft Wy dea aed } | 
| 1] 1] } | | | | | | | 1 
|e ||| | |] | || 
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| 
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} 
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| 
ii 
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x ~ = ~ . 
. S S 
L 
FIG. 1—THE PATTERNS ARE MADE UP OF GROUPS OF HARDENED STEEL PIPES 
ATTACHED. TO ALUMINUM BARS—TWO SUCH GROUPS ARE REQUIRED, ONE 
WITH EIGHT PATTERNS ON A BAR THE OTHER WITH SEVEN PATTERNS 
WITH THIS ARRANGEMENT THE MOLDS WILL BE STAGGERED THERER\ 
MINIMIZING THE DANGER OF ONE BURSTING IN TO THE OTHER 


the number of flasks required. They 
may be made of iron or wood, but in 
my opinion iron or steel is the best 


material for flasks not only for this job 


job in the foundry. In 


event it will be 


but for any 





any necessary to pro- 
vide at least one iron or steel end, that 
©6©@6GC 0 O 
coocooocee 
7000006 
ecCoo5aeoooe 
Cf CeO eC CO 
©oceaooeooooeo | 
FIG THE END OF THE ONE-PIECI 
FLASK IS PROVIDED WITH A NUMBER 
OF HOLES ARRANGED IN ROWS AND 
LARGE ENOUGH TO TAKE PAT 
TERNS UP TO 2 INCHES IN 
DIAMETER 
. © the end containing the holes 
vn 1 Fig. 2 
\ convenient size for the flask is 24 
! s wide, 30 inches deep and 24 inches 
long tor ne set \ second set may 
be made to the same dimensions but 
40 inches long. Weights from 8 t 
40 pounds, 1% to 2 inches diameter 
may be made in these two flasks. The 
only labor required on this job will be 
the service of one handy man _ who 
easily can be trained in a week, and one 
boy or girl. 
To make one of these molds the 
molder throws a few shovels of sand 


floor and sets 


level. He 


on the the drag approx- 


imately then throws a_ sufh- 


cient quantity of sand in the bottom of 
the flask so that when it has _ been 
tramped down it will be on the level 
with the bottom of the lowest row of 

les in the end plate. The runner 
plate Fig. 3 then is adjusted vertically 
ind also at the proper distance from the 
end of the flask. The distance the plate 
s set from the end determines the 


ngth of the sash weight casting. A 
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stead of making them from loose pat- 
Pn terns in the usual manner In the illus- 
2 A ke a aT es ee as tration the weights are assumed to be 
~~ A 2 inches in diameter. In a large diam 
aoa = | a a, eter it would be advisable to reduce this 
A ae B number. Otherwise it would be neces 
sary to provide larger flasks and th 
size outlined is large enough when the 
.) 5 ° °) =) > ° : 
lifting is done by hand 
Second Ri i hlamned 
. 2 : P ” Rig No. 2, is a jolt-ram, stripping 
plate, molding machine proposition. The 
necessary equipment comprises a pattern 
e ° , 8 ° plate to which the patterns are rigidly 
attached in staggered VS; a stripping 
plate through w the patterns may be 
° °) =) adjusted to inv dad eignt and i 
set of flasks all the same siz it I 
varying depths to accommodate different 
°) eths | Sas \ \ vy) i 
set would be mad f 50 flasks, « 
taining 10 of ¢ 12, 16, 20, 24 
1 26 in : | t of s 
i set ould exct \ is they 
simply ars isks Wi 
a. a 2 trom 4 to 30 pound ind from 1'4 
; 2 inches in diameter ld be mad 
these flasks \ lat n 
bit THE FLAT RUNNER PLATE IS PLERCED WITH A NUMBER OF SMALI : : ws ey . — | 
HOLES CORRESPONDING WITH THE NUMBER AND POSITION OF THI = eee Noyed 
HOLES IN THE END OF THE FLASK ose the ends a gd 
P | e provided second flask his assistant is setting the The flask about 2 i that 
! chills in the end of the first flask. the patter 
The bar with th ght patterns at Phes re the chills, as already has after the pattern LN 
7 | g ward and the been explained, which form the eyes in to the proper height sand i veled 
s shoved through the end of the the ends of the castings and also to a depth of about 8 in ind jolted 
| the sharp ends rest in the serve’ to close the ends of the holes in eight « ‘ | 
les in the gate plate Fig. 3. Sand _ the flask \fter the chills have been repeated until the flask is been tilled 
veled 1 tucked around the set, the operator daubs the outside with as high as the top of t patterns, The 
umped off flush wet sand. An operator easily can gather surplus sand th tt d 
he second row of clean, oil and set chills for several banked around the ed f the flask 
the flask. The sec floors Under ordinary circumstances These molds ar ist ind 
1 set of patterns with seven on_ the one of these flasks can be rammed in necessary to protect. th nside ot the 
ar then is shoved through the end of 15 minutes and when cast the contents. flask from the iron 
e flask until the tips engage the gate will weigh from 200 to 1000 pounds de \fter the patterns ha been stripped 


plate \fter this set is rammed and _ pending on the size of the weights through the plate the flask is lifted off 


the sand adjusted level with the bottom This system is not confined to round and set on its side on a pair of horses 
of the third row of holes in the end weights. I often have made square While in this position the chills  aré 
of the flask the lower row of patterns weights from 1% to 2 inches in cross inserted in the ends of the openings 
is drawn out through the end of the section. It paid to get up this rig in left by the patterns and then after a 


flask and returned in the third row 





of hole S. 


Poy : C 
his sequence Oo operation " 7 
continued with the patterns until GF 

the last or top row. of holes 
has been filled. Sand then is 
filled in, butted lightly and scraped off 
dD 











flush with the top of the flask. A flat 





weight is set on that will cover the en- 
tire surface immediately above that part 
of the flask containing the mold cavi- 
ties The two rows of patterns are 


then drawn after which the gate plate 





ilso is taken out and placed in a second 


JSecton C.O 


repeated. FIG. 4—LONGITUDINAI AND CROSS SECTIONS OF CHILLS USED FOR MAKING 
While the molder is ramming the THE HOLES FOR THE SASH CORD 





flask where the foregoing procedure is 
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How Steel Mill Rolls Are Made- 


Metallurgy, Melting 
and Casting Practice 





JBY H. E. DILLER 





INCE chemical analyses of branches of the industry, pyrometry to a large extent in many branches 
metals first were made, great also plays an important role in con where the difficulties are not parti 
progress has been recorded trolling the pouring temperature as_ ularly severe, but in the production of 


in metallurgical practice. The well as in indicating the degree of heat certain lines of castings so many com 








chemist and the metallurgist working in in the annealing and core ovens plications enter into the process that 
the laboratory and at the furnaces i1 It might seem simple to control the causes have not been clearly and 
mill and foundry have brought to light foundry operations by the aid of these definitely traced. In these cases empit 
many important tacts about metals’ scientific instruments and methods so_ ical rules have been worked out in the 
and their proper treatment. Determin- that the product is at all times near light of past experience and 
ing the composition of the metal by perfection [rue, this is done the scientific data is qualified 
chemical analysis, the effects of various and broad ’ - thes: 
proportions of the different constituents rules This is the ase. in 
wert found by the aid of testing ma- the manufactur f rolls 
chines which record the ten } | 
where the problems wre 
sile strength, ductility, re ’ ) 
mainly f a metallurgica 
sistance to shock, hardness 
nature t I ling process 
and other physical properties ’ 
; : be ng ) t ( simp 
Che microscope assisted in i ‘ ; 
, ' The diff t t neta 
the study of muscrostructures, 
: lurgi sid aused by 
and with — the information =_— 
gained trom this source the me caret : y 
° metal setting jusing 
scientist has built theories 
; é‘ shrinkage sti ind segrt 
to explain the haracteris 7 - 
yation i t is Oo! 
tics shown under certain pee 
; chilled ro 
physical treatments and com 
mae , . against { S 
positions. Much has_ been =” 
: difficult t e a pertect 
learned about the control of 
: ly smoot! riac the 
iron and steel, and the regu - , ; : 
“oll d to Wott aa 
lation otf foundry practice roll and " netal 
now is directed largely by to a d te lepth In 
chemical analyses and physi controling tnes lactors, 
cal tests of the stock and temperatures : melting 
the product. In addition IG, 2—CHARGE FOR MAKING CHILLED IRON ROLLS and pouring to the 
a 1] . = ‘ 
to these aids, In certain NOTE THE SCRAP ROLLS AND THE SINK HEADS probiem to PUA 0 <4 





es 








FIG. 1—THESE AIR FURNACES ARE ARRANGED SO THAT BOTH CAN BE TAPPED INTO A LADLE IN THE SAME PIT THI 
RUNNER BOXES ARE DRIED BY WOOD FIRES WHICH ARE LIGHTED WITH STEEL BARS HEATED IN THE FURNACE 
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In fact the action ot t 


elements towards the chill are in a 
general way identical to their action on 
chilled car wheels. Some carbon is lost 

melting and the rollmaker generally 
tries to produce a chilled hot-roll with 
from 2.75 to 2.90 per ent carbon 
Lowering the carben to this amount 
closes the grain of th ron, but does 
1ot produce excessive snr kage which 
would develop with lower carbon 

Che composition of chilled hot-rolls 
made in this untry is quite 1 con 
rast ith the Swedish practice Th 
Swedish rollmake puts as much as 
l per cent manganes«t the roll and 
uses fh oh if total carbo ranging be 
tween 3.25 and 3.50 per cent n th 
metal Phosphorus, to the contrary s 
kept low, averaging less than 0.05 per 
cent This difference n the views ol 
the rollmakers of the two countries 
indicates a divergence of opinion as to 
the effects of t ditferent elements o 
the properties of the roll, or different 
mill practi is an America manu 
actur would tt attempt to use as 
gh manganes x carbon and would 
not th nk t possibie to cast a ro wit 
less than 005 per cent phosphorus 

By melting th uir furnace, the 
total irpo s reduced d the sulphur 

mtent is kept dow: The same ¢ 
tects i ve obtained trom the »¢ 
leartn irna put ) i lle the ope 
hearth economically it must be op 
ited ) 1ously and most ll to 

es operat only luring day t 





RNACES SHOWN IN FIG. 1—MATERIAL IS 
WHICH COVERS THE STOCK YARD 
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during melting, and the open-hearth of- 
fers greater danger of the melter over- 


heating the rot lt has been ob- 


- 1 
amount of scrap, including scrap rolls, 





pig iron is warm-blast charcoal. Some 
cold-blast charcoal pig iron is used, but FIG. 6—-THE METALLURGIST WAT ' i eal : 

1. 6 , RG CHES THE POURING OF THE TEST PIECES TO 
recently manutacturers have been using DETERMINE THE APPROXIMATE TEMPERATURE OF THE METAI 





a smaller proportion of this grade ot 
— . saen¢ f «bh Locks mee ; + head Fig 2 sh Wing a charge loaded plattorm In the illustratior the fur. 
iron o iccou yt the igh price Lost k trat n tn ru! 
also is a factor in inducing some roll on trucks to be taken tc the air furnace nace has been charge ind the door 
makers to wusi small percentage of indicates the character of the mix which is handled by the crane has bee 
coke pig iro n the mixture The ‘rt small rolls are not broken, a closed and luted with brick and a 
ee ttached ta the nic iran indicated by the roll on the rear car. mixture of sand and fireclay 
bith) iia Alla Hieu t Lilie pik ibUii 
used is illustrated by the fact that one Furnaces are located in the foundry Another arrangement of the furnace 
company had a microscopic study made_ relative to the most economical charg is indicated in Fig. 3 which shows twe 
of a new brand of charcoal iron offered ing conditions. Many furnaces are bu irnaces placed e1 to end In this 
to them and would not adopt it on the’ so that one end is flush with the sid ase the door is : gO 4 jib at 
basis of composition alone. ol the yuilding In such cases the tached to the side as may be noted at 
In addition to the scrap rolls and cra: which covers the stock wvard he right lhe ae uught from 
the pig iron, the heads and gates must carrics the metal for the charge to the the stock yard by rs on the indus 
he remelted. The extent to which thes Fig. 4 illustrates a furnace so ‘ial track laid be the furnaces 
heads enter into the mixture may be located The crane carries the pig Heavy pieces Tt irs D 
estimated when it is temembered that iron and the smaller scrap to the the cha hois the "s g i-bean 
as high as 20 per cent of the metal charging platform in steel boxes, one of ‘rane between t t furnaces 
poured often is used in the gate and which may be seen at the right of the \iter a heat is t " 1 doo 
of the Irnact e slag 
s clean \ ; 
‘ ] 
s il | ) 
¢ surt i( ~ re t ) 
t i s tn ip I ; ) 
] thicl ' 
i t t 
, i i’ ¢ 
digging ito l g 
pockets to hold ' 
i ri ~ 
S tappe l I t 
a day i e take 
Various syste P 
nace used = ‘ ¢ ( 
charg pig iro i I f Va 
wu} ( e m ; ¢ | ; ; t é 
( iT ‘ do | scrap s 
th laced { the d | s tacili 
tates the cha ging However 
w he i oom Ca l ) i traveling 
crane is used tor charging the fur 


FIG. 5—COAL IS PLACED IN THE FIREBOX ON A SPOON AND CAN BE nace, it is comparatively simple to 
DISTRIBUTED EVENLY OVER THE GRATE AREA BY THIS METHOD place the heavy stock in the far end of 
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the furnace In a few foundries a 
portion of the pig iron is charged in 
the base of the stack. 

Where the boom is not used, other 
means must be provided for introduc- 
ing the heavy scrap into the furnace 
One method is to use a set of rollers, 
such as is shown at A to the left of 
the track in Fig. 3 This device is 


placed on heavy planks extending from 


the car into the furnace, and the roll 
or heavy riser, placed on top of it, is 
run into position in the furnace where 
tne charge is pushed off. the roller truck 
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Whatever 
ot 


the relative arrangement 


the scrap and pig iron may be, care 


always is taken to pile the pig iron 
with the pigs in one layer at right 
angles to those in the next, and to 
leave space between the pigs in each 
layer, thus allowing the flame to pene- 
trate around every pig Heavy scrap 
is laid lengthwise of the furnace so 
that the flame sweeps along its entiré 
length and has a free passage to the 
stack 

Practically all air furnaces in which 
iron is melted for rolls are heated with 


although a few are equipped with 
draft 
“dd One 


' 


ural drait is to 


Fig. 5 illustrates a 


August 


‘oal. Most of these are 


Both forced 
draft systems are utilize 


natic stokers. 

| 
latural 
adopted with furnaces hav 
have a 
the port leading 
‘hen, as the bottom 


with the 


iInuous 


metal as it mel 


1 


and 


1 
stack 


furnace he 
andles a large sj 
, 

reman_ shi 
] . +h ] 
maces tne COa evenly 
rrat¢ 

The metallurgist puts great s 


he melting process and each 


BLS en. 
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hand-fired, 


auto- 

and 
ing nat 
iratively 


ot the 


} ; 


pase ot 


ts flows 





WORD 








August 1, 1921 THE FOUNDRY 599 


The metallurgist generally employs the 
vrometer while th rod test is tav- 

ored by the melter. This latter test is 
made by sticking a nch rod in the 
irnace tor a definite time é pulling 

rut l ¢ | it »\ tne 

) tne i t s cut 

s ficiently ) c ( t sharp 
int the metal is ged to be hot 

¢ ugh The ) t s nore defi 
te its results 1 is proving o 

enent to the ro lake However 


e claim is sometimes made that the 
experienced melter has one advantage 
over the man who depends entirely on 
the pyrometer in that he not only can 
determine the temperature ut also 
judge conditions by the fluidity of the 
metal In several foundries the optical 
pyrometer is used with apparent su 
cess and gives check readings by dif 
ferent operators so that the main point 
recessary to secure accuracy is to be 


certain that it is at all times correctly 








calibrated and applied 1 gt Its proper 


FIG. 8-ANNEALING OVENS IN ROLL FOUNDRIES USUALLY HAVE REMOVABLE 4pplication is essential, as for exampl 
rOPS—THE CRANE HANDLES THE ROLLS EXPEDITIOUSLY in taking a reading of the temperature 








of the iron in a ladle a false result 
treat the iron in the furnace and when before the heat is tapped \t many will be obtained unless the instrument 
to pour foundries a part of the first test is is pointed at almost a ght angle to 
Phe est pieces vary only slightly sent to the laboratory for the determin the surtace of the iro: stead of at 
1 dimensions at tl litferent found ation of rb se and an obtuse angle with 

Cs At one foundry ece Ss Cas sulphur ‘ t hal Hor th Hea rned 
in ypen sand O ches igh yy 5 an hour drilled Che history of o ; . idicated 
nches long l es thick It has which tog nutes Fig 10 which shows t ur test 
a small notch running vertically across required make eres talk durine t Phe 
ts 1ace l the center The gram three quarter test sample it the le ‘ ‘ stration 
shown in the insert, Fig. 10, is top view \When the 1t is ame ured at 11:30 a m 4 ehoure 
yf this piece Che sample is lett in nearly up t tests » Ictnch chill he a 184 chill. was 
sand to cool a definite length of ire made either wi pyrometer or wanted, 150 pounds of ore was added 
time, in this case 10 minutes, and then with a rod of low carbon steel or to the heat. This was allowed to work 
iken out of the sand and allowed to wrought iron which is done quickly. and after the batch quieted it was 


ool to a cherry red in the air after 
which it is cooled to nearly room 
temperature by thrusting it in and out 


1 
i 


of a bath of water It is then broken 
across the center where it is marked by 
the notch [The water cooling is not 
resorted to until the color indicates that 


temperature of the sample is below 


tne ] 


he critical point 


The first test usually shows too light 
chill and it is frequently necessary 


» add ore to the bath to lower the 


silico nanganese and carbon After 
the ore has stopped working the bath 
; thoroughly poled and a second sam- 
) 5 ik< | lis ll disclose 
whether it is necessary to make any 

re vddit mS Freq t ill that 1s 

qi ed s ) eave the ta n the 
1 ic¢ t ( lo r¢ I addit O! to 
he ore, washed metal is ten used for 
tne same Irpose¢ eithn \ tself or 
with the ore This metal having only 


traces of manganese and silicon with 





—- 
3.5 to 4.0 per cent irbon assists to 


rease the depth of chill in the iron pig. 9 THE AIR FURNACE USUALLY IS PLACED ON THE FLOOR LEVEL AND THE 
rapidly Usually four tests are taken METAL IS TAPPED INTO A LADLE IN A PIT 





600 


Then at 12:15 p. m. 
sample taken. This 
‘-inch chill, as indicated by 


the roughly poled 
a second was 


showed a 1! 


the second test from the left, Fig. 10. 
As this was approximately the depth 
desired, the bath was again 


of chill 


thoroughly poled after a short interval 


and a third sample, which showed a 
14-inch chill, was taken. Twenty min- 
utes later, after the bath was again 
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ladle 


shows an 


into a crane. 


Fig. 1 


turnaces 


held in a pit by a 
where 
the 


wood is 


arrangement 
tapped into 


illustration, 


two can be 
same pit. In the 


shown placed in the two long runners 


to dry them Fig. 9 shows a heat 
being tapped through a _ short spout 
covered with sheet metal The melter 
may be noted watching the metal and 


the metallurgist is shown taking a tem- 
: & 





FIG, 1 SAMPLES ARE TAKEN AT IN 
TERVALS DURING THE HEAT rHE 
ONES ILLUSTRATED SHOW AN IN 
CREASING DEPTH OF CHILL IN THI 
ORDER IN WHICH THEY WERE TAKEN 
FROM LEFT TO RIGHT THE INSERT 
IS A TOP VIEW INDICATING THI 
NOTCH CAST IN THE PIECE TO FACIL 
rATE BREAKING I1 
poled, a fourth sample, shown to the 
right, Fig. 10, was poured. This had 
the desired chill and the heat was 
tapped at 1:20 p. m Che chill on the 


1 


roll cast was 34-inch clear. 


In deciding the proper time to pour, 
not only must the depth of chill and 
the temperature be considered, but the 
condition of the mottled surface of the 


test piece and way the iron sets 


on the top of tl test piece must be 


to account 


2 hour 


taken 1 


In all, 


about s usually are re- 


quired after the iron is melted, to re- 
fine the metal, get the proper depth 
of chill and the correct pouring tem- 


perature. The metal is then tapped 











ee 
| 5 7 i 
/3"| 
4 
l ! 
= 5 - 
a : LEED ET SEE 
perature iding of the running metal 
Usually the metal as it comes trom 
the furnace is too hot to pour and is 
held a short length of time to cool 
until the correct temperature is reached, 
as found by taking pyrometer readings 


metal in the ladle. 


1 1 


Experience has indicated the pouring 
' i 


of the surface of the 


: 1 1 
temperature W mn gives tne best re 


sults for each size roll and these tem 
peratures are rigidly adhered to 
taken again as 


key t for 


lem- 
readings are 
ured, and 
slowly until it 


incl 


metal is poured 
in the mold to within an 
611 ° } 


et of the neck, then it is 
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poured as fast as possible. The time 
required for pouring the main body of 
the kept within narrow limits 
and for the 
smaller rolls to 60 seconds for the larg- 
est the 
shown at the right in 
the 
rapid pouring. 

The 
cold rolling is 
chilled except, 
as has taken to 
keep the sulphur content low and there- 


mold is 
varies from 20 seconds 
metallurgists is 
watching 


rolls One of 


Fig. 7 
signal to begin 


metal to give the 


for 


chilled 
that of 


metallurgy of rolls 


similar to the 
hot 


said, less 


for rolling 


rolls 


been care is 


fore some foundries produce these 
rolls from cupola metal. In this case 
the total carbon will be higher than 


in metal from the air furnace, analyz- 


ing about 3.5 per cent. 
Vaking Sand Rolls 
Sand rolls which, of course, are not 


chilled, may be made from cupola iron 


as well as from air-furnace or open- 
hearth iron As might be supposed, 
with greater leeway allowed, a larger 


variation is found in the composition 


of these rolls. Sulphur is sometimes 


found as high as 0.20 per cent and 
seldom below 0.08 per cent Phos- 
phorus varies considerably, some roll- 


makers keeping it below 0.1 per cen: 


while others carry it around 0.5 per 
cent. Silicon is varied from 0.65 to 
10 per cent largely depending on the 
size of the roll, the smaller rolls having 
the higher percentage of silicon On 
the other hand, the manganese yn 


tent is kept within the same narrow 
limits as it is for chilled rolls, that is, 
from 0.2 to 0.3 per cent However, 
even here exceptions are made and in 
some cases the manganese is run 
higher. The sand-cast roll also differs 


from the chilled roll in that as much as 


10 per cent steel may be used in the 
mixture Chromium and nickel also 
are used as alloys in the iron, being 
introduced as ferrochrome and metallic 


nickel or by a pig iron carrying these 


two metals. More than 1 per cent of 
either alloy seldom is introduced 

As has beer: said, steel rolls are 
practically all made from acid open 


which 


the 


hearth steel except for one class 
and 


This is the roll containing 


is midwdy between the steel 


iron roll 


about 1.80 per carbon, all of 


cent 


which is held in the combined 


In these ri 


? > 
State. 


Ils silicon, sulphur and man- 


ganese are varied within wide limits 
by different manufacturers, but the 
af aa _ .—_ 1 1 1 
phosphorus is uniformly kept low 

r melting operator for the reg- 
ular steel roll is similar to the stand- 


ypen-hearth practice lemperature 


is considered as important in making 


steel rolls as it is in the manufacture 
of chilled rolls One difference, how- 
ever, is observed. When the iron roll 
is poured the temperature can be taken 


' 
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and if the metal is too hot, check read 
the 
the 


ings can be made, after slag is 


ladle, to 


cool 


removed from the top of 


determine metal is 
enough to pour, but the slag on the 
ladle 


t 


perature r¢ 


, : 
interferes with taking check tem 


idings after a steel heat has 


been tapped. 


Carbon varies w! 


1 





which are ordered 

amount of carbon steps ot 
0.10 per cent from 0.3 to 1.25 per cent 
carbon. Silicon usually is kept between 
0.25 and 0.30 per cent, and sulphur and 


0.05 


phosphorus are maintained below 
Manganese varies widely in 
held 


were 


1 ' 


} _ . 
rolls but generally is 


Steel 


different 


around 0.65 per cent rolls 


formerly made of carbon steel, 


but of recent ye alloy steel roll 


more widely used and 


many of the roll manufacturers have 


patented alloy rolls which are said to 
give superior service to the plain car 


yon-steel roll 


used in th 
nick- 


together or 


Various combinations are 


rolls. The elements used are 


1] 
alloy 


el and chromium, either 


separately, and high manganese. One al- 


y is formed of nickel and chromium 
with high sulphur, the latter running 
up to 0.2 per cent Titanium also is 
used in some rolls The metal to in 
terest the steel roll manutacturer most 
recently is molybd This metal 
s being troduced some foundries 
, T ill \ , ey Ty ces 

Neithe I | sand-cast yn 
ls are s, but they 
art ed sel i ( il I the mold 
. S sssible due to their great 
nass he | iller rolls iré i ywed to re 





after they are cast, while the larger 
ls stay in the molds a much longer 
time 

One of the big probl s in the steel 
roll foundry is to get the roll to set 
quickly. One foundry puts pipe in tle 
nold and as soon as the mold its cast 
starts wate through this system ol! 
pipes \s the pipes are placed in the 
sand parallel to the roll and completely 
round it n lines a tew nches apart, 
the roll is cooled uniformly by the flow 
rT vater 

tracts ally all steel rolls are annealed, 
generally n ovens at the foundry 

‘ 17 | 

producing them Occasionally rg 
steel rolls ire flask annealed | 
illowed to coo I the flask as long 
as two weeks (ne rt two types ol 
design of annealing ove renerally is 


used, either the 


narrow rectangular oven. In the lat- 


ter case, which is the one most fre- 


quently used, several ovens frequently 


built each other in a pit 


‘ 1 


are beside 


and separated 
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illustrated 


n Fig. 8, is built half in a pit and halt 
ibove the floor level [1 these ovens, 
which are fired by oil, the burners 


floor line The method of piling the 
covering tungs when the oven s 
ypened is shown near the center of the 
llustratio \s may be noted, a crar 
covers all =the yvens and easily can 
handle the loading and unloading ol 
the roll 

Annealing ovens are fired with oil 
coal or gas, depend ig on the locality 
yf the foundry and the judgment ot 
the management. Care is used in thei 
design to insure an even heat through 
ut the ove Heat usually is applied 
through ports just above the floor lin¢ 
ut another type of oven admits the 
heat under the floor which is formed ot 
checke 1 arches and allows the heat 
to flow upward from all parts of the 
yottom The arches are supported on 
brick piers which are capped with steel 
castings tc support the rolls which are 
laid on the castings. The heat entering 
from one side of the oven passes up 
throu the floor, rises to the roof and 





the 


yn the opposite side to which it entered 
Where the heat is admitted abovy 
the fl or line t 1s usually carried or 
through flues on the opposite end near 
the floo Some ovens have burners 
i flues ) both « ds of the turnace 
ul the yurners ) oO end and the 
flu s t tne t I n 1 ire only ised 


at one time, then by heating from the 


io the flow of the 


. lla s - 
controlled by pyrometers with which 
pDractica \ i roil anneaiing ovens are 
equ pp 1 
-_ ™ _ . 
brass COM ATM Ircnases 


WGRZEY FF Us 
° 


ind at res ited at 46th Superior 
streets ( ] as nity 1a st | the 
1 int re nt va ate | ’ the Nat na 


Yta street that city \cquir o 
this plant w ermit a marked ex 
tension in t inutacturing = tacilitx 
t th (slau company ()ver 400 
UUU square Tect I tl OT Spa mm 
i dry and ma e shops is provided 
also a four-stor office building 

It is stated that the company will be 
ncorporated and that other brass manu- 
facturing firms will be taken over 

Phe Glat I Tass Mie f vas 
started 1 PSey M H.. | N and J 
H. Glauber forris Glauber, the only 
surviving partner purchased the entir 
usiness rece y and at present is_ the 


OO] 


Hook Neview 
Gun-\Metal and Bras Foundu by 
H » Primrose M | M Ri \ | 
Mech. Eng., and J. S. Gle Primross 
A. R. T. C., A. I. M. Met.; cloth: 279 
pages, 5 > 2 yublis 1 by the | 11s 
Cassier Co Ltd 34 Bedford §stree 


W. ( London. Ensiand. ind furnished 
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The Ss iT I i] ex 
perience > r Ss S ta 
lurgist with Hoffman M Co., Ltd 
(Chelmstord and ) ( \ was vit 
Carels Freres Ghent 1 G and J 





Primrose Ss meta rgist t Kansomes 
. , 
& Rapier, Ltd Ipsw yrmerly 
Vas senior assistant in the etallurgy 
de rartme t of the R i iv il co 
fi , . : , 
ege, Glasgow | ey lave endeavored 
to bring within the compass of this 
: , , : , PP 
OOK a SuUuinciently mala ed ylending Ol 
: : 
practice and theory to make it of valu 
, : 
ike to the practica \ Ke! ind to 
the student of meta gy who is beg 
' ’ to ne liz ‘ } y + 
4 t Sper L11Z¢ TRS rat { 
I tt al { 1\V ids 
it I i¢ 
limited production was asked for rut 


tew were suthciently equipped with tl 


| rmwledo 1) Net , y > 
\ Viedge¢ ant expr equired 
hye ‘ ¥ } if + ; ; ’ Vr , ! 
ig about SatisSta ) ict i 
sl¢ 
| ' + + } ] 
i¢ text nas ) ( sed i 
‘ L¢ 
ought up to dat fhcient to cor 
rrate the results the st work 
V1 as adn I I a { eT 
ips re tan SS-] - t als 
, ' , 
at Ss with the - t iss 
ist gs ona mn ( 
Foundry layout and a ul 
Scr r¢ | br efi, < 
las ce l d \ | t | ) ? ) 
testing materia t g 
component i i S i ‘ * ) IK 
l he netaliogray] t is De 
Kept its proper ) evga | r¢ £ 
paid to the import t subject 
1 heat treatme It with d 
similar manne ke rom 
th. suthor’s 1 t 
it I | 
' 
do ted Value t S t 
m‘rol of all t é t 
T ¢ Ssuccesstu I i ) . 
, , , 
he list t le 
ments t gun t rep it 
gurl meta meit re t iry 
iyout id equipm testing yt 
raw 1 finished 1 te < p 
ica xamination Cat i ul 
met effects o t 1 
‘ 
1 ind hand £ scTa 
j T, j ‘ 
1 dross ] ’ é ip 
! , j ‘ 
( aqaices are ne I u Iry 
ist system, one thods 
+ 1 ; 
tt analysis and a t yal wire 
pyrometry ['wenty-two_ tables, _ five 


foundry forms and numerous illustra 
tions are employed to supplement the 


intormation <¢ 


mttaer 
iia 








Studies Failures of Cast-lron Wheels 


Limits Recommended for Composition of the Metal Decided by Analyses of a 
Large Number of Wheels Which Had Failed —Improvement Needed 


To Enable 


knows lit 


wondertul 


-?HE general public 


the 


prog 


the chilled-iron wheel 


ress ol 
nevertheless, it has 


the 


industrv; 
grown steadily with railroads 


and today the commerce ot the nation 
depends upon it \pproximately 26, 
000,000 chilled-iron wheels are now 
in use in the United States and Can- 
ada, serving under treight cars, pas 
senger coaches, refrigerator cars, en 
gine tenders, city street cars, inter- 
urban cars and electric locomotives 
Krom 80 to 90 per cent of all the 
railroad cars in the United States 
and Canada are equipped with cast 
iron wheels lhe annual production 


in the United States is approximately 


4,000,000 wheels, some of which are 
exported to France, Russia, Italy 
and other toreign countries \ large 
proportion of the total production is 


required lor repairs 


It may lye asked why chilled-iron 
car wheels have proved so. Satistac 
tory, when other parts of car, track 
and structure have been superseded 
by other and more expensive materials 
We believe this is due to the char 
acter of the metal, tor no other 
naterial has been able to make a1 
serious inroad on the chilled-iron wheel 
for the past seventy years 

It is the object of this paper to 
point out such recommendations and 
changes as are thought to be neces- 
sary in the chilled-iron wheel It is 
well known that during the past tew 
vears railway cars have been loaded 
to greater capacity heavier equip 
ment has been pla ed on many lines; 
many roads are using rails much 
heavier than a few vears ago; roadways 
are rock ballasted ind are large 
equipped with tie plates This rigid 
track construction has placed a great 
duty up the chilled-iron wheel, a 
conditior ch it Is elt the ul 

cturers ihlv have t 1 red 

] ttle ( efttort } been we 
mprove ility the eels 
eet the ere co tions 
ist heel ibo + 
0 irt ol eq ent | 
] t p rchase | 1¢ il ec! 
hicat yet i S 4 most imp int 

t ~s +] 
Amet So tv f resting Materials, Asbury 
Park, N. J lune 24 The thor is chemist and 
engineer tes Delaware “« Lackawana rail 

Scrant P 


Cast To 


Iron 


BY H. J. FORCE 


Che 


wheel in a 


part ot such equipment failure 


or breakage of one train 


invariably results in derail 


Such 


ilmost 


ment chemical specifications as 


have been recommended are not 


both to the 
consumer It is 


gen- 
acceptable manu- 


the 


generally conceded that unless an 


erally 


facturer and 


im- 


provement is made in the quality of 


Hold This 


Field 


resulting; and as all class of eq 
ment is handled over these lines it 
is therefore necessary that the wheels 
on all lines be made of the best pos 
sible composition 

During the year 1920, forty-two fail 
ures occurred from broken wheels on 
the lines of the Lackawanna railroad, 
and with very few exceptions these 





Table | 


Wheels Worn Out in Service 








| 
(All values in per cent) 
| Tota Graphitic Combined 
M Cast ( t irbor carbon Phosphorus Sult Manganese Silic | 
| A ) ? 0.99 60) r 49 ( 
BR 6 2.77 7 { s 66 
( 7 8 8 4 6 
| ) ; ) 6 4 
cost-ire wheels, the railway lines were on oreign cCaf&rs For 192] rtect 
ill be torced to. give ireful con ailures have occurred which « 
sideration to the use of steel wheels derailment 
vith the hope that fewer failures will Four wheels were selected rom a 
result in’ service. From a study of the number ot wheels which had been worn 
service condition of cast-iron wheels, ut and marked A, B, ( and J) 
we are of the opinion that this whee Table I shows the date each wheel was 
an be greatly improved, and that cast, and gives the composition It 


will be found to be satisfactory un- 


will be noted that in most cases these 
wheels meet the requirements of th 
specifications recommended later, al 
though no effort apparently was mad 
to make the wheels to any specification 
The table shows the fact that the com 


position as to phosphorus and sulphur 
and especially silicon, is fairly satisfac 


in Service 


er nearly all equipment. It has been 
1imed that the ordinary wheel on 
rtain lines is satisfactory This may 
true where such lines do not have 
lengthy and heavy grades, but 
vhere these grades do exist failures 
iron ast-iron wheels are constantly 
| Table II 
Wheels Failed 
(All v 3 
| I G tic ¢ 
Ml ( 


per 
ned 
n P s Sulphur Mang S 
; n 
‘4 f t 
Sf +6 q H 
— 
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tory It should also be pointed out Saas 


that the wheels with the lowest sul- 


phur and lowest phosphorus apparent! Table I 


gave the best servics The higher sih 
n wheels in all cascs showed mor Wheels Worn Out in Service 
wear than lower § silicon wheels ©) CAN vy . per cent) 
‘ ‘ ‘ ‘ ‘ | T , + } 
the ther hand it is believed that the — “ tic 
Foundry sateen rbos P | Sul; . 
combined carbon content, which in | 2.58 
ne case is as hizh as 0.99 per cent | v7 
is outside the limit or a cast-iron 3.19 6 
Tr “ 
wheel which would give the best serv - 
_ : , 
. - 9 | SO 6 
Table 11 shows a list of wheels which 
ailed in service and in each case caused + as ; 
; 64 
1 serious derailment Note here the 6 i 


high combined carbon, high phosphoru wi aiid >'g4 ‘ ¢ 
and uniformly high sulphur, in’ some 
cases low manganese, and mm many cases 


| 
| 
| 
high = silicon Wheels « this composi u 7. 65 : . $8 ‘ 
| 
| 


tion should not, under any circum 17 2.4 . 7 
stances, be placed in service It will 29 +9 80 > 

" * ~ ’ oc 
he noted that some o these wheels Poe abe ‘ , ‘ 








PAVE very little service, ind = we tee] 29 >. 56 7 29? 19 oe 
quite safe in saying that the wheels | | 3°29 5 an 44. $453 
described in thi table were = shipped 3.29 2.50 79 286 ' 
without the knowledge of the manuiac 3.26 2.75 5] ‘ ; 
turers as to their chemical composi 
101 Sncebceeeepeemeniennnnninpenne a _ 
Table III hows our analyses on a 
‘ ’ ~ yY ritts ¢ ' ‘ ‘ 
number wheels made on ditterent  \Wirn flances : : probably due to tf vate , 
dates by three wheel oundries, the Worn through « - , ratures whicl +} cid " 
She i out ‘ 6 i r 
majority being ist oN 1920 Lima@er  Seame treads , In nearly all cas - sa 
oundry B. which was asked to furnish r; Bee gt A : ‘ y rupture of the plat. t is 
wheels with not over 0.35 per cent phos portant, therefore, that tl comer 
phorus, it will be noted there is con lota << tion be controlled ‘ = tn 
siderable high phosphorus This we Che averag S trenetl iS poss tai , 
might sav was their tirst attempt to was years and nd the vheel  ¢ ‘ thstar 
make wheels to a chemical specification. percentage ot « s the elevated t a 
The same request was mad oundry lot 1s approximately 24 per cent. Tak on all heavy grades 
f, and in thi case all wheels con ing this as an average, the total num With the increas le P 
or to th specification as to phos ber of wheels removed for cracked Wheel, the heavier plates ind. thicker 
phorus In foundry NV effort was mad plates during a period of 12 months flanges, there s pg ° a 
t have the wheels contain not ove ou the Lackawanna railroad would be lieve that the cast wil 
0.32 per cent phosphorus It will be approximately S000 tinue to serve tl} a ee 
noted than in every case the wheels n OU dgment, the cracking of United States fo vears to 
onform closely t the specification plates is due largely to inferior chemi om 
nd it is felt that no undue hardship will ¢a] eompositio Seamy rims ans 
be imposed upon the wheel makers t seamv treads are as a rule due to French a — i 
aionlneae. ant cuer O27 om ' , “ : - oat POUUTUPY Pn In 
ve Mophorus No Ove — | cen roundryv pr tice and are usualiv tl = 
nd that a better and safer wheel will result of metal be ng poured at to Resume { VIULEs 
I every Cast rod Ow tel erature l s hardly eces Ch Asso ‘ , 
t is not mtended that a chemi sary to call the attention of the manu rie rain has 
ca equirement W l it once eliminate tacture to the ecessity ol mmediat wh 1 were sus = ; : 
ill wheel tailures 10 t 1s OssIDi¢ 11? rovement hot! manutacture al ~ ae va 7 ee 
that at occasiol vhee will fail 1 ( nposits oO ist-1rol wheels ) . +} ‘ 
. ‘ eee "ee : : , ; cities va 
service ron ‘ . ‘vu . to . It is r mime ed that the questio! t 2] 192 \ ' 
possibly to some oversight o1 the drop test and thermal test be care gives the er os ot. 
part of a workmat i the toundry tully investigat | We beheve thes he Ss it = < 
I ordet to show the necessity for tcosts should b made as severe is I mn ng and S 
chemical requirements in a specification possible o that none but good wheels’  conce g ' : ' 
we ill attention to an analysis Of 252) may be shipped lhe 
wheels fron 28 different foundries ; eis 
; ae ; ea , Chere 1s every reason to elleve 
that were being removed in our shop that a good, sate, cast-iron wheel car \lthough the Pelt St ( \f 
in the ordinary routine ot operation. 1. duced [he drop and thermal waukee, has sold its ' ant 
1 } ar s < , > ty 
No selectior ee xsigdigl was made; th tests, together with an examination oft I Kinnickinnic ive t t \ 
heels melon take! pus oe —_ — oi the tracture ind depth of chill. usually waukee Street railway S ter . id 
nto the shop to a preromt oe om reveal the method of toundry opera ditions to car stations, tl steel found 
various causes cit —_— tion he maloritv of the failures rv and  auniliary widings will enot 
R Ase O8 Fer l N ot whee nverag aoe ot wheels previously cited occurred he vacated tor at least two vears 


‘ or 6 ; , near the bottom of long, heavy grades, when the transfer is to be complet 
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LON newspaper articles and eventually will make f my bre 1 and Tuc that ) IOVS NOW il lear g 
i i 
other reliable sources ot in your patience holds out and if som e molding trad l e wondered 
formation ivailabl to the nimble witted gentleman does not how the business was to be conducted 
public and others I hav yveat me to it is that having beat my er the present generation of highly 
gathered that this S 1 ire count wavyinto the country figuratively spe ik- skilled mach r\ nolders ha | ssed 
1 | ht ‘ , nit i hell i hig vater Vay HH | tted that n 
vith i i1re¢ press ine the rign ( ny 1 Spite Ol il a l yn wate 4 A 1cqiin ( | many 
ree speech. With the free press scuse me _ teacher is only reason yranches of the business machinery 
ire not now concerned It is puDdlis | able to inter that | tend to. stick id unskilled 1¢c!Ip were Solving tne 
in Detroit and at one time was tam around tor awhile nd theretore | roblem satistactorily the case 
u506hthrough M. Quad’s stories of the ive just as much right to say u t hea machinery and ge engine 
; a? aiieiie otiadiiteas ul , st yuilders . gebasic , 
n Ki ( » At present a consid vhen speaking ¢ 1 citizens co ( stitute ‘ adobe 
eT yl 1 runt it space is devote to tutional rights as 11 I had been bor und that could take the place of high- 
i j alll pea I pa i i | 
he doings of the Automobile club south th Great Lakes nstead ¢ skill ! nics 
} ; re Tt lg | vy h ross th Sé For ynicde Bil p ‘rrecced ] 
ind if yvOu a real good you May lave al Cine a | ri] x é ‘ 
one guess on the name of the automo ‘Tis not often I enjoy the privilege self. “When I wasa boy,” said he, “every 
f, . } +4 vor } y } ] WW ' ' ; 
ile Free speech, however, to quot ot ine dulg Ing in ree speech, ] you 1g shop lad a Walting apprenti Sst 
1 . 1 1 ' ‘ 
ose sterling authorities, Potash and take my meaning, and I am sure those as long as the tail of a kite and look 
Perlmutter, is something yet altogether of you who are more or less happily at ‘em now. In this city last year 


different again, Mauriss. It is one of married will « 


xperience no difficulty in approximately 3000 molders were em 


ur inalienable rights. When I say doing so However, occasionally I ployed and at the same time there were 
ur I make the statement in a tenta call at Bill’s house and unburden my less than 200 apprentices. The mold 
tive manner. Through a_ regrettable self of opinions on things and events ers trade is being specialized more 
acti or technical error on the part in general. On such an occasion re ard more and eventually perhaps ev- 
of my parents in choosing a dwelling ently we sat on Bill’s front porch and erything will be done by machinery 
place I cannot qualify as a_ mative discussed almost as many subjects as operated by unskilled help, but I think 
Having arrived at a time of life little Alice’s walrus who remarked—if that day is in the far distant future 
when presumably I was competent to ur memory goes back that far—that and until that time comes there will 
hoose for myself I came in volun { time had come to talk of many’ be need of men skilled in the art and 
tarily and made application for citi- thing of cabbages, kings and _ seal able » turn their hand to any job 
zenship papers. It is no secret that the ing ix and whether pigs had wings. that may turn up. Consider, for in 
mmigration authorities on this side Among other things I told Bill that stance, the making of gear wheels and 
of the line protested my entry vigor recently I had met a prominent found- the necessity at times of making sev- 
ously, basing their objection on the ry manager who had commented on the eral sized wheels off the same pattern 


fact that I was a foundry- 
man and therefore a dan 


gerous and undesirabl 


( 


tvp: f immigrant. I: 


this connection it ts 








Chat is a 0b that could not 
Aw! THATS Ine intrusted to every 


NOTHIN ® Tom, Dick and Harry, 


fat cS : 
, aa Aah a} \. put IS One that re 
| | ww k. quires the services 








interesting to note ) i highly lled 
that the authorities > mecha I uld 
the ot sidk "i not think of sug 
of the line ed gest Z that one 
oO yject - pattern of a cer 
filed no forn tain diameter be 
protest when they employed for mak 


uund I was about 


to leave the coun 





(Reney>| required no matter 





try The point I 


wish to make and AN’ 1 SAYS TO THE GAFFER I SAYS “WHO'S MAKING THIS JOB, ME OR YOU?” how many  cast- 


what the lace or 








fr -l 
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ngs are wanted on a given order, but particular with the exception that the right in the floor will more apt to 
there are occasions when it distinct- lace o! the wheel only n sures 6 retain tS Shap ind produc a ist 
ly is an advantage to adapt a patter ches d the order calls bo g that is 1 ' ‘ 
t S 1 ( t was ) desig1 ed ncn race Cw » met 1iods ir¢ open de ( ensions 
rv the ik (Jccasionally i D 9 I yhethe the 1s n molde ~ ‘ the 
? ) t S l quit g i vea oO i sts i the i S n Tie } ibout 7 ter i | Y 
certall diamete ind lace ind the ente Ss ss shed to $ p > t " t 
found na s ft ’ s a pat i et a 1 with ( s ] 2 ches is s é | tramped 
ter! 1e right d t t 1 iF ce te e s , | et | ) S Straddliu g 1 re 
s eit too O ) W \ 1K less rk on. the t the yposite spaces ‘ the ’ S 
veal tter ; to its size yundryman and for pract ly | pu e litts the pattern 1 sets it down 
rob ) the nost ¢ pensive ses tne sult ey isting 5 just on the prep red | | I s ubDdD | 
' , 
patte s to 1 K ind theretor¢ the iS Satistac ry is I t! irms were acw! to a cal re | lieve d Men 
, , 
ru I ! i it¢ i existing justed exactly I tn ( ( iccustomed to this } d ft kK cal 
pattern to meet present requirements “Following the line of least resist set a pattern approximately level 
. a 4 distinct advantage to do so ance we Shail assume that th cus without the aid of a1 nstrument, put 
riven patter l 
, , 
with the correct SFIOWOSN t 1 try 4 spirit 
a | + , 
diameter, pitch and a i a el oO the top 
. . r a: 4 i 
number oO teeth ww Bg) | 2 the patter: li 
oo .* 
S poss ble to ane 4 a i¢ itter! is rt 
; A | 1? 
produce¢ ma \ ~ set el it will re 
ra 
whe. S litfering C t preventing 
widel 1 ippear ‘ hit when 


ance Chey may cht sual 
























































| - — | 
DE wide taced or CH onl . ~~ >”, off 7 d ym account 
aA _ "2. 
narrow, shrouded ee vw? t extra pres 
‘ WZ, wAL 
or Dp div dua o% : is — Fe < ‘ ot ’ tal on 
_ Ca bet, eras a eg 7 
arime ebbed greet i @ . iia" es “- It \ i tne 
Pats MU oun as ane Ge cae oll >, | 
n the center. La a Fp aI c' ee Ce , ibly 
ae “Ate? 2 ere m : " ‘ ° " ’ + 
mo oe? roaliti ‘ so oe - st - ss - de tee th ‘ = 1s 
ng generatiities to et ee 8 he a> = -. ose. aa oO 5+. a.d* be P r- Vilt esult | i 
one ide ve hal 7S = TS Se SS SE SB ST DB ST TB BSH HS ME DRAB eee xn enn wenn _ i r 
s ‘ Ssiieali tj i rT Cd Castine. 
considet a rew Having satisfied 





oa , SECTION THROUGH CENTER OF MOLD AT THE MOMENT THE COPE IS LIFTED , ; : 
typical Cases and AND BEFORE THE PATTERN HAS BEEN DRAWN A DISTANCE CORRESPOND himsell that the 
I 


I 
tion ING TO THE HICKNESS OF THE SEGMENTS RESTING ON THE RIM nat 


trace the operation pattern ~ resting 


step by step from the time the molder tomer is a practical man and is satis- level, evenly and firmly on the bed, 
receives the pattern until the casting fied to accept a wheel with the arms’ the molder lifts it out and sets it on 
1S poured In th irst case we shall a trifle off center. [The method otf the floor He then feels the impres 


assume that the customer orders a molding the wheel will vary depending § sion and if necessary presses a little 


wheel one inch wider on the face than on the prevailing shop practice. In sand into any soft places. A 1-inch 
the pattern which the foundryman has some ioundries all work of this char thickness of facing sand then is spread 
in stock and in the second case we acter is bedded in the floor and in over the impression left by the rim 


shall assume that the customer needs other foundries allthe molds are made of the wheel on the bottom of the 


a wheel one inch narrower on the face in flasks and rolled over. Either meth- hole. The pattern once more is _ set 
than the existing pattern. od will produce satistactory castings. in and rapped down firmly with a 
“To properly visualize the job let Personally I prefer to bed medium and sledge hammer lo prevent damage 


1 


us say that the foundryman receives large wheels in the floor rather than’ to the pattern it is customary to hold 


an order for a gear wheel 6 feet in’ ram them in drags and roll them over. a block of wood on top of it with 
diameter with a 7-inch face, a 1%-inch Unless the bottom board is quite rigid one hand and strike it with the sledge 
pitch and six arms and to be cast and is rolled over onto a carefully pre- hammer held in the other hand. At 


1 


with a 4-inch core. He looks over his pared level bed the mold probably will no time is the block struck heavily 
stock of gear patterns and finds one be distorted and will produce a dis It is moved around the rim of the 


that meets the specifications in every torted casting \ mold that is made wheel a few inches at a time and at 
i 


Hey! Look. Z 


AT THis na 


_ SH- were SN 





2 a = : 
ALL THE ROUGH STUFF IS NOT PULLED OFF IN JERSEY CITY 
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each pause it is struck gently with Bla k sand is shoveled i and rammed the mold is to dried this precaution 
the lammer It may be necessary after which facing sand is tucked un- may be omitted 
to go around the pattern twice or to r the irms and enough black sand “The segments on top ot the teeth 
strike one or two points a few times shovel 1 in so that when it is rammed are removed and after three clamps 
efor re =moldet s satisfied either t will come slightly above the center or three pieces of boards with weights 
' intuition or by application of e of the arms. The arms on these on top are set so that th co rs 
spirit level that the pattern 1s level vheels us ally ( el ticle n cross will engage three ol tne teet it 
According to ne of the old tradi secty ind there re the parting line juidistant Dp ts on the peril ter 
ons ot the yunds t is necessary is made along the center line. Having and a is 2g the ern ( ‘ 
it this point to place a few pieces of made the parting between the arms up about 2 inches Facing san s 
pig ron n tl pattern to prevent it i short straight edge s employed to thrown nto the gaps ’ top oO the 
Iron moving Chis precaution Ss en- scrap i flat surtace flush with tie teeth 1 second nail laid ‘ ' ‘ 
tirely necessary In the first place top of the segments resting on the and then the sand is slicked to I 
from the very nature of the operation rim otf the pattern respond with the remainder ot th 
the molder is forced to kneel on the “After the cope has beet set on jot Usual! th pattern will ren 
: in position by itself, but if it should 
pattern while tucking under the rim two runners and a riser are placed 2?" POS!!0" 
and in the second place the teeth and on the hub and a flow-off stick set show a disposition to slip a 2-inch 
outside part of the mold are rammed on the rim at a point farthest away block can be placed under — 
first and therefore there is not much from the runners 4 thickness of ‘°° hold the pattern up he pattern 
chance for the pattern to lift while facing sand is riddled on through the "" }5 drawn out of the sand aites 
ra ; det wb and ar . ater bars of the « ype and after the neces which the mold reccives thy neces 
lf the wheel is to be cast in green cary gaggers and soldiers have been set °4" hand tooling 
sand the facing sand for the teethshould — the cope is filled with black sand and If the mold is to be poured gre 
. ‘ 
be passed through a No. 8 riddle. In rammed In some cases it may be one man _ shakes blacking out ; 2 
the foundry this usually is known as omitted but usually it is advisable to bag while a second man_ tollows n 
a sieve, the number 8 referring to the” yent the cope. Stakes are driven along around the rim with a _ bellows and 
number of meshes to the inch Lt the side suitable projections on th side blews the blacking against the taces 
Nn old is to be skin d ed, is many oO oO th cope ind the the crane <S or the teet! It the nM old s to r« 
them are since he introduction ol hitched o1 the ope lifted. turne ove! dried the wet ylacking s appl l vit] 
the blow torch as foundry tool, the ind set down on its back on a cou a long slender swab and a consider 
sand irming the teeth need not be 1] f locks ’ ther toport abl degre. or! skill and dexter ty iré 
so fine since the thick coating of black In the maioritv of seee 4] aoider required to avoid knocking the tops 
wash applied later insures that the finishes the cope immediately after it off the sand teeth and also to pr 
surface of the teeth will be smooth’ has been lifted off, but in the case of ols ot blacking trom torming 1 
and clean. In either event there is a gear wheel this practice usually is the lower part of the mold 
only one proper method tor placing reversed The drag is finished first ‘If it is all the same to you ) 
the facing sand in the teeth and that Chis is due partly to the fact that the | said “T move WA put way the 
s to throw it in one handtul at a molder desires to lift the pattern out tools and call it a day. Down in ow 
time t the sand as soon as possibl The part of the country ma vho put up 
Phe molder fills a riddle wit ‘ longer the patter! remains ! the ind sk dr 1 a 6-too geal vheel 
lacing sand ind then with one —_— sand espe ally t the hole happens mold in a da considered had dos 
on t edg f the pattern and push to be hot. or even wat the greater his bit 
ng the riddle thead of him le goes langer t the sand sticking to the “Well.” said Bill I don't } hot 
iround thi heel throwing sand into tteri \nother reasol Is that 1 what vou ire right \ tew years igo 
the teeth unt they are filled to the the job is late and a second ma yefo! the ame of Mr. Volstead be 
top. Black sand then is shoveled in and jg nt to helo get the mold ready came a loved and honored household 
the 6-inch space between the pattern — fo; iron, he can be sent to finish vord I have known men who claimed 
d the edge of the hole filled and — th é Shop ethics demand that they had made 10 and even 12-foot gears 
rammed solidly \ 3-inch finishing nail whe two me vork on a job the lead 1 dav With one foot on the brass 
pressed horizontally the top ol v shall nish the dr ig ind t 1 and 1 elbow resting on th ma 
Ca sand tooth and t 1 number Ss sur] g how touchy some ( ur logany low it Tim's pla they 
Ol oden segments on ch thick on this t. A third reason, one t would dip t end of a horny gel 
ind ‘ sami vidth is the top rim 1itomati« irises fi the mold s ¢ the heer nd dr iw the most vol 
of tl eel are set on and 1 nd = be = ski | s that after the ig lertul diagrams which the nsisted 
banke » hehind = then These seg is beet dried it can : t represented the shape of the flask and 
ments ‘ I no hnishing they ire t ] R , the relativ \Osition of the lac ind of 
laid oft t i pair of trammels and “Before dt ng the pattern a nt the runner and riset The only invar; 
sawed out the band saw vent wire Is ployed to vent under ably consistent feature of the = stories 
“After thi nd has been rammed the arms. Th ents are drive rom was the manner in which the castings 
mack of the ses nts the molder might i channel scor nm the joint between increased in size as the evening wore 
be tempted to 1 the parting, but it the arms. A ; or even a il rod wav. Starting off with a modest 2 
1s etter to watt tl the space inder sho i thre h the corm t SIX tor casting t was n ith r uncomn 
ind vetween the s has beer lled nts rrespo e with the enter to 1 these heroes babbl ng 100 
with s d and rami The lower edge ti t cha els n the drag | ton cvlinders yy the time the bar tend 
inside the rim ts tucked with a hand the mo‘'d 1 e porre t 1 er found it necessary to tap them on 
rammer and then facing sand is banked advisable to ru i row ot perpend: the knob with the bung starter and 
gainst the rim and around the hu cular vents bacl f the teeth, but if throw them into the alley 























Large Elbow Madein Dry Sand Mold 


Interesting Details of Methods Employed in the Production of Pipe Fittings for 
96-Inch Diameter Exhaust Line Leading from a _ 10,000-Kilo- 


watt Installation in a Steel Plant 


BY JAMES J. ZIMMERMAN 


HE history of the Scott 
foundry, now the mechanical 
department of the Reading 

Iron Co., Reading, Pa. dates 

back to the early days of the nineteenth 
century. Durin,: that time the foundry 
has handled a wide line of products At 
present, in addition to the various cast- 
igs required in the company’s plants, 
the product includes all classes of heavy 
machinery especially those used in con- 
nection with rolling mills, sugar mills 
and cotton packing plants. The found- 
building presents no unusual feat- 

es It is similar in design and con- 


struction to many foundries engaged in 








ne same general line of manutacture FIG. 2—THE CRAB FOR SUPPORTING THE LOWER HALF OF THE CORI 





exhaust ne leading the prim 
mover in a 10,000-kilowatt nstalla- 
tion n 1 ste ] yla t | < ‘ 
of which is show | ( vere 
mad I ist | \ 
] ches t i istings 
weighed 27,600 ) ‘ the 
rough Che flanges ed 2% 

nes n thie ess 108 es l 
diamete \ 4 | 11sO 
two tt the suspens os ~ »W 
close to one end he 
radius o 1¢ i¢ a iXIs 4 1 -] 
nehe 

\ skeleton patter s] I 1 ig l 
was employed tor making both the 
core and the mold 4 be noted 
that the drag half of t att which 
is shown in the upper part of the 


illustration was provided with a num 


ber of horizontal and vertical braces 











which held it in shape until the out 


Ps ; hea ld heean - > 
FIG. 1—-SKELETON PATTERN PROVIDED WITH TRANSVERSE AND UPRIGHT BRACES Side of the mold had been formed 





However, it differs to a certain extent 
in its melting facilities for in addi- 
tion to two 54-inch cupolas it is 
equipped with three air furnaces which 


Ss 


are employed for melting iron for roll 


ind special high grade castings that 
have to contorm to severe specihca- 
tions. Steel is melted in a Tropenas 
° 
onverter and pipe balls are cast trom 
special manganese steel melted in a 
ucible turnace 
Recently the mp turnished a 
I er o lar r¢ pipe hnttings in luding 





Reading fron Ca. Beading, Fi Pe FIG. 3—SECTION OF A CORE —THE HOLES ARE FOR THE LIFTING HOOKS 





1 


braces then were removed until 


the mold had been taken apart 
the patterns drawn out of the 


after which they were once more 


screwed into place to help the pattern 
hold its shape until needed again 


suspension lugs and nozzle were 
separate and attached to the 
pattern by loose pins which 
removed after the building of 
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over the bottom plate and provision was 
made to carry the vent away by setting 
ten 4-inch vent pipes, three on each side 
and two at each end of the mold pit. 
Sand was then rammed up to what ap- 
proximately would be the bottom of the 
pattern after which a temporary shor- 
ing corresponding in a general way to 
the shape of the pattern was constructed 


to serve as a false pattern while the 
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mold had progressed tar enoug 


making the zzle core and also 


CROSS SECTION THROUGH CLOSED 


1 
a) 
1 


hold them in_ place. The flange 


the nozzle was made in seg 
ind attached in the same man 


that it could be drawn in atter 


main pattern was out of the way 


reboxes were supplied tor 


tor 


, 
slot cores for the suspension lugs 


Building the Mold 


sectional view of the completed 


shown in Fig. 4 also indicates 


many appliances and devices used 


construction. Some of the parts 


part of the regular shop equip 


of cinders was spread 


CONSTRUCTION AND LOCATION OF VARIOUS 


ole was being filled with sand and 


point about 


rammed to the top. At a 
half way up a second cinder bed was 
placed, provision for carrying away the 


vent taking the form of ten 3-inch pipes, 


G, Fig. 4, three at each side and tw 

at ich end \t this point also the 

re cing plates I ver set n plac 
uildi t 


The temporary shoring was remove 
to make room for the drag half f 
the pattern which was carefully level 
and adjusted in the proper position in 
relation to the chaplet and end bearings 


Facing sand was tucked and rammed 
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around the pattern until it was complete- 
ly covered then the superfluous sand 
was scraped off flush with the inside 
surface of the pattern This surface 
was to serve as a corebox and was ex- 
tended about 3 feet beyond the ends of 
the pattern. The core itself actually ex- 
tends 30 inches beyond each end of the 
pattern. This was to provide an ample 
bearing surface so that the core could 
be bound securely to withstand the lift- 
ing pressure of the molten iron. 

A layer of paper was laid up against 
the inside surface of the mold and then 
the crab, Fig. 2, was lowered into place 
It was adjusted so that the three lugs 
indicated in Fig. 8 came directly over 
the chaplet standards H, Fig. 4. In 
this way the chaplets came _ between 
two metal surfaces and helped to sup 
port the heavy core and maintained an 


even space for the metal which formed 





the casting. \ layer of facing sand 
, =. 








FIG. 6—CASTING ON ITS WAY TO THE 
MACHINE SHOP 


side each of lifting plates | ind LL to 
permit contraction of the casting after 
it was poured While building the top 
half of the core the tet 6-inch squat 

wooden anchor posts RK were set in th 

position indicated at / Fig, §. Fou 
were on the center lin rf tl bow 
and the remaining six were a | 10 


inches off centet1 


ly aoruw Ale iat 
[he wooden post ve pped wit 
iron plates whi supported yt 
irons SS, Fig / | le SE an t 5S @¢X- 


tended through the cope and up to the 


spreader beams 7. These beams in turn 
were attached to the beams in the bot 
tom of the pit by the tie rods ( Chus 
when the rods were tightened the entir 





FIG 5—THE MOLD WAS POURED 
THROUGH TWO GATES 


was spread between the paper and the 
crab and then the core was built up 
in the usual manner with brick, loam 
and cinder. As the building progressed 
the standards \N were set on the crab 
to support the lifting plate L. The stand- 
ards M were placed upon this plate in 
turn to support the lifting plate QO on 
which the top half of the core was 
built. Vent pipes, not shown, were run 
from each end of this lower section of 
the core to the floor 
[he top half of the core was built up 
vy placing the cast-iron plate Q, Fig. 4, 
directly on the lower half of the core 
and building it up with brick, loam, 
cinder and facing sand. Long loops cast 
in the plate and extending within a few 


inches of the face of the core were 





‘ded fa ifting is half of > core ; pean gts sintanel “tae ees ; : 
provided for lifting this half of the core. 1G. 7_THE CASTING WAS BOLTED TO THE BED OF A 9-FOOT ENGINE LATHI 
A length of hay rope X was laid along- WHILE THE TOOL HOLDER WAS ATTACHED TO THE FACE PLATE 
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Wedges 
and 
used to take 
of the 
being 


mold was bound together ‘firmly 
the the 
spreader beams were 


between top of anchor iron 
the 
the length 


the 


up any inequality in 


rods aud also to insure core 
held down positively. The 
the from swinging upward 
to the 


core in its 


anchors pre- 


vented core 
reinforcement 
the 


as a 
keeping 
mold 


and acted 
prints in 


the 


core 
place while was filling with 
iron. 
Wooden 
cause they charred 
the metal and yielded to the contraction. 
The 8-foot diameter 
pipe is approximately 1% inches and if 
had for 
casting 
half of 
approximately 


used be- 


heat of 


anchor posts were 


from the 
on 


contraction an 


provision been made con- 
traction the 
After the 


built to 


no 
split. 
had 


would have 


the core 


the 


upper 


} 
peen 
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After the mold had been built up to the 
top the cover pate V, Fig. 4, was set 
and bolted The bolts 
supporting the crabs W also were pulled 
up tight and then the work of disassem- 
bling the mold began by lifting off the 


on down firmly. 


top half of the cope. This was followed 
by the second or lower half. They were 


set up on suitable stands and after being 


slicked and blackened were run_ into 
one of the ovens to be dried. The top 
half of the core was lifted first and set 
down and then the lower half of the 
core was lifted out of the drag half 
of the mold and also set up on stands 
where they were finished, blackened and 
placed in the oven to be dried. The nec- 
essary thickness of sand was cut out be- 
tween the ribs in the drag half of the 
pattern and the pattern was taken out 
ane Nag 

" i, 

~ a \ 

me Ee Se 
















































IG. 8-THE LOCATION OF THE CHAPLETS IN THE BOTTOM HALF OF THE 
MOLD IS SHOWN AT 4 AND THE LOCATION OF THE VARIOUS CHAPLETS 
IN THI COPE HALF IS SHOWN AT B—THE GENERAL ARRANGEMENT 
OF THE RUNNERS, RISERS AND FLOWOFF IS SHOWN IN THE VIEW 
AT c AND IN END VIEW AT D 
size and shape the upper half of the of the sand \fter the bottom of the 
pattern was set on and then with the mold had been finished and blackened it 
aid of short sweeps working between was dried with a number of charcoal 

the ribs the core was shaped up to con- fires. 
form to the inside diameter of the pat- The dried mold was brushed out clean 
tern The space between the ribs then and then the nozzle core and the cores 
was filled with sand and swept off to for the suspension lugs were set. The 
conform to the outside shape of the pat- Jower half of the main core then was 
tern. This face was covefed with paper jowered into place until it came to rest 
and the cope rammed against tt on the three chaplets near the center 
lhe cope which is shown in Fig. 4 and the core prints at each end. The top 
resting on a solid iron, plate U was section of the main core was set 11, 
made im two irts. The sand in the followed by the lower and upper por 
lower half was supported by the plate tions of the cope in turn. The _ neces- 
U’ while the sand in the upper half was sary rigging was assembled on top of 
carried by the crabs Hl’ and the brick the cope and after the binder beams and 
work as shown in the illustfation. The tie rods had been adjusted and screwed 
ip of the ype was covered by an iron down tight, the risers, runners, pouring 
plate in two parts. The parting of the basins and flowovers were formed as 
two sections of the cope was made on shown at C, Fig. 8 A number of weights 
ne ere the crabs HW’. Fig. 4 are shown’ were laid on the floor all around clos« 
suspended from ‘the ‘top cover plate. to the joint and sand was rammed _ be 
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tween them and the flask to guard 
against any danger of a runout. Also 
as an additional safety factor a number 
of weights were placed on top of the 
binders cn the cope. 

The mold was poured simultaneously 
from both ends as shown in Fig. 5, the 
metal entering the mold through two 


upright gates in each flange as indicated 
at D, Fig. 8. 

Immediately after the casting had set 
the weights were removed and as much 
of the mold as possible was torn down 
core was dug 
The 
the 


The sand in the top of the 


out to relieve contraction strains. 


casting was allowed to remain in 


sand for four days and then it was dug 


cleaned and transferred to the 


out, ma- 
chine shop. In Fig. 6 it is shown on 
the way to the machine shop and in 


Fig. 7 a similar casting is shown being 


machined in a 9-foot engine lathe. How- 


ever, this casting is without nozzle o1 
suspension lugs. The casting is bolted 
to the bed while the tool is attached to 


the face plate. 


TD 


Naw ID; ig ° 1 

New Die and Casting Plant 
The Trenton Chilled Die & Cast 

ing Co., Trenton, N. J., recently or- 


ganized has located in a new 


which is fully equipped for the pro 


duction of its products. Officers ot 


the company are: President, John H 
Conever; treasurer, R. B. Newton and 
secretary, B. N. Rich. 





Elmira 


Purchase 





Plant 





The Kennedy Valve Mfg. Co. EI- 
mira, N. Y., has purchased the plant 
of the Ellis Smith Mfg. Co., Elmira, 
consisting of foundry and machine shop 
buildings with a total floor space of 
about 68,000 square feet. Che property 


includes 113 acres of the main line of 


the Erie railroad, with sidings running 
into the plant. [The Kennedy Valve 
Mtg. Co., will employ the Ellis Smith 
plant entirely for malleable iron 
castings. The plant at present has 
a total melting capacity of 30 tons 
daily. 
S rin WH se O “ | 
Supply House rganized 
hy Pittch: iy 
by Pittsburgh Firm 
\pplication will be made on Aug. 8 


by T. E. Malone, 
McCormick Co., Pittsburgh, 
McAleenan and John Jackson for a 


formerly of the J. S 


( reoryge kX 


intended 
the T. E 


company is 


charter of an 
be known 
This 


the 


corporation to 
Malone Co. 
1or 


as 


being organized 


manutacture and sale of foundry 


facings, equipment and supplics. 
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Apply PremiumSystemto Foundries 


Fair Dealing to Both the Employer and the Worker Is the Foundation of the 


Unit System Based on Time Study — Complete Outline 








of the Plan Is 


BY HORACE C. BARKER 


Given 














REMIUM 
not fair to both employer and 
rt 


+ hich ar 
systems which are 


workmen cann be operated 


without friction. However, if 


a system is installed which is fair to 
both parties, and is understood to be 
so, little opposition will be encoun- 
tered. One of the main defects of 
some premium systems is that to 
effort is made to obtain an exact meas- 
ure of the productivity of labor. The 
molders not knowing the value of the 
measure of their efforts have restrain- 


ed production, while the 
for the same reason have attempted to 
cut the piece price on the work. A 


method of measuring the ef- 


employers 


ort of individual worker and a plan 
of remuneration based on the result of 
this 1 4 sure nel + < ‘ 4 ret ete ) ” 
establishing co-operative relations be- 
tween the worker and his employer. 


In my opinion, workers in all in- 


lustries are entitled to a base rate 


of pay which protects them against de- 


lays beyond their control. The foundry 
ndustry is no different from others 
n this respect and a premium system 
of remuneration, based on _ accurate 
determinations of the productive effort 
required on each piece of work by 
means ¢ time stud would greatly 
rease the production, reduce the la- 
bor cost per unit of work, and cut 
yverhead costs to a minimum. 

In taking time studies, many men 
have failed to get results because the 
feelings of the worker under observa- 
tion were not considered The ob- 
ject of the study should first be care- 


fully explained to the molder in order 


to win his approval and co-operation 
He should know that the timing is 
being made for the sole purpose of 
setting equitable rates on the work be- 
performed that will be fair to him 

d his employer alike 
It is impossible to step up to a man, 
ll out a watch, start marking figures 
1 sheet of paper, and expect the 
to co-operate by giving a good, 
study of his motions Instinc- 
ely he becomes sullen and antagon- 
stic and will not work normally. This 
ling should not exist in the mind 
uny man. The worst possible con- 
n is to have a body of workers 
ispect that they are being timed with- 


it their knowledge. No man can ac- 


object to his motions being stud- 


ally 








ied if the observer will present the 
matter to him in the proper light 
Explain to the worker that proper 
allowance is to be made for rest and 
delay and that the time study is the 
only means of arriving at a measure 
of the work he performs, so _ that 
he may receive the proper measure of 
money in ret | ine tne yperator 
will regard the time study as a pro- 
tection to him and will do all in his 
power to give a clean and accurate 
study Inform him that he must not 
slow down nor speed up, but simply 
work along at his normal gait It 
is then entirely possible to win the co- 
operation and confidence of the men 
and then the time-study man will be 
respected instead of hated and de- 
spised as is the case in some factories 
where the human element is not con- 
sidered and the men regarded as part 


of the machines they operate 


‘ ’ 
iil Si Tile } 


actual timings of the 
task or operation, make a ana- 


lysis of the work, its peculiarities and 


Before taking 


careful 
handled 


the way it is Then study the 


pattern and the tools used, and con- 
sider the molder. See that the work 
is in the most effective position for 
handling by the operator. It is ob- 


in best 
lost 
if 
or in- 


that the work be 


position if the operator is to cut 


vious must 


motion to a minimum Determine 


the operator is efficient, mediocr 


efficient, and whether he is working 
fast, normal or slow Note these con- 
ditions on your sheet Make your 
record true to n 

The next st s to analyze or 
split up the cycle of the operation 
into its component parts or elements 
The job itself determines if these divi- 


sions must be most minute or whether 





or not it is entirely feasible and satis- 
factory to group several elements to- 
gether as a part of the operation. 
Clip the sheet which the tim- 
ings and data ar I onto a 
piece of board large to con- 
veniently hold it Cut a circular de- 
pression on the upper right hand cor 
ner and hold the stop watch in it by 
a spring. Leave the stem of the 
watch project so the left thumb is in 


the 
the 


watch 


1atural position to start and stop 
watch. I find this position of the 


and sheet most convenient but 
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ther observers prefe the vatc} eld 
in the center of the top edge In 
either case the board S 1 on the 
left arm of the obser the right 
hand being free to mark dow the ob 
servations and_ timings A watch 
whose dial is graduated to tenths 
and hundredths of a minute is the 
easiest to use lor thi A 
, 
\ ' 
The number of molds that should be 


timed depends entirely on the rhythm 
of the operator. If he is working at a 
satisfactory norm pace t is evident 
that only a small number observa 
tions or complete tin s will be 
necessary. The judgment of the time- 
study man must determine the num- 
ber of complete molds necessary to 
time in order to arrive at a correct 
standard. No hard and fast rules can 
be laid down 

The watch 1s not stonped from the 
time it is started on the first elernt 
of the first piec until the last ele 
ment of the final piece is observed 
The continuous time marked against 
each motion or element on the sheet 
as the molder accomplishes it, and the 
individual time for each element is 
computed Ww hen th study is iinished. 


The timings on individual elements 
or divisions of the entire operation are 
carefully compared after they have 
been computed, and all items, which 
show a variation of more or less than 
25 per cent from the average are elim- 
inated. Such items are generally due 
to an error in reading the watch or 
to some condition in the method of 
handling the work that happened to 
be out of the ordinary, such as the 
the dropping of a pattern on the 
floor by the molder or sor similar 
accident 

Conditi S like these provi led 
for jn the rest and delay allowance 
which is made later, so th re struck 
it from the time study Good judg- 

nt must be exercised in determining 
vhether or not certain items should be 
eliminated but the 25 per t varia- 
tion rule is a safe one Aft ilculat- 
ing the average time on the elements 
nd all excessive variations have been 
struck out, ascertain the minimum or 
lowest individual time on like elements 
and divide this value into the average. 
rh resultant is called thedeviation. 
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individual deviations for each of 


rhe 


the detailed elements are calculated 
and set down in a column. These are 
then averaged and the quotient is 
calied the average deviution, 


rhythm 
1,20 


deviation 1s 


Operators working in good 


deviation between 


the 


show a 


should 


operation should 


operator ey ide ntly 


good rhythm and it is 


loubtful as to whether this timing 1s 
orrect for a normal operator It is 
ymmon to get a deviation below 
1.20 except on tast cy le work where 
| itor s expert and in excellent 
i i! dk it1oO s divided into 
ure i t dividual times 
ele etern ing the 

‘ 

1 ; 

, 

" 


How and Why 


By Charles 


4 

mF 
rigl ] 
ms ; } f } } ‘ 

( ” 
wd r ! d 

) ‘ Yee 

It is do i inalysis oO ist 

n would satista ) ich 
service aS €X] re to molten mul 
num under pre re bi die casiing 
aluminum alloys, rome inadium steel 
has been found the best material, and 
this material would also be the most 
satisfactory for the pumps also It 
would be advisable to experiment with 
monel metal as this alloy can he cast 
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1} t 


me mn 


minutes 


then is 


the 


standard for the work and is expressed 


in units, 


man 12 


we allowed 


and 


minutes or 15 units. The hourly 


ard is 60 units, therefore, the molder 
would be required to make 4 molds 
per hour; 4 x 15 units equaling 60 
nits [The standard for a day of 8 
hours is 8 x 60 units, or 480 units. 
[These standards which are based 
m time only do not fluctuate, so they 
e€ guaranteed to the men as long is 
the pattern or 1ethod of doing the 
work is t changed I standards, 
which 1s ec aC itely set, are tal 
d I ) ( t v da Ss ork i | 
he lers ive i I a Wag 
edu . AN re estab 
Kched after alvsis living ce 
+ | ‘ 1 
ion : 
. S 
ig/) this 


mi 


de lay, 


; 
miixviwr 
Ppev “ 
7 win 
, 
4 
vere M I 
Ick i 
cere I 
Piates con 
nate? 
aay uscd 
podm 


also 


For example, if it took a 
nutes to make a mold and 
him 3 minutes for rest 
the total time would be 15 
stand- 


partu 


m without 


have 


given 


ia 


- 
‘e 
& owen 
Pe on fi lhe 
per cent lium 
per ) I had 
jl i for 1s ti 
nN d, but when th 
7 und the sand 
the ” making casting 
ye ; Is the sh vuld 
f vercd with a 
which the sand stick 


and 


1g powder 
improvement. 


plates a thin 


any 


the 





a 
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His 


rate of 


120 or $1.20. 
total wage would be his 


$0.60 x 8 or $4.80 plus $1.20 premium 


would be x $0.01 


base 


or $6.00. 
him his 


However, we do not give 
entire premium but only 80 per cent 
of it The other 20 per cent goes 


into a pool which is distributed among 


the superintendents, foremen, laborers 
and all others who, by their direct 
efforts, made it possible for the mold 
er to earn this premium. The mold- 
ers premiun the above case would 
not be $1.20 but 80 per cent of it 
or $0.96 
This method provides entiy 
to ever rroductive i l di 
yorker the foundry m the supe 
ntendent to the lowest uid labo 
t is " nus p Not g 1s 
alias . eh — 
sta o ft 
nag é 
_ | 
y n 
- ; 
s founding 
X 
‘e it 
, lt 
Perhaps f g 
e plates the nee ' 
y st 
j 
iphtha wi I t { 
iped I te ( t 
armed ini ( tec t ) i 
brushing the warmed t t S 
bristled brush v1 i 
ee vigorous ) l i 
oO eeswax lhis no 
stickiness tre the ite d the 
sand still continues to stick, it is due 
to some other ause thar 1 Sti 
film on the surface of the plate l 
this case, clean the plate with a light 
hydrocarbon oil to remove any grease 


ke rosene oil 
the 


then a thin film of 


When the plate is in use each time 


give it 
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sand begins to stick, clean the plate 
with a soft brush and wipe it over 
with kerosine. 

4 scheme frequently adopted to pre- 
vent plates sticking is to keep them 
heated while they are being used 
Sometimes small gas flames are used 


for this purpose. They are kept burn- 
ing underneath the plates; a more 
progressive method is to use electricity 
for the same purpose. 


Aluminum Alloy for Use 
in Permanent Mold 


bh ¢ are figuring o 


n making aluminum 


} 


mo a cast won, pernianent moid, 


esuil mOoKld ! iH ‘ much 


Nid ldded 


he 


xtures 


addition oO! manganese to t 


counteract 


will not 
, 
aluminum in cat leakage 


effects of 


ot the 
' 


adding 


the 


( )ne rt the evi 


aluminum to any metal or alloy 1s 


formation within the metal of an in 


soluble oxide which is largely retained, 


ind in the case of brass, this oxide 
being nonmetallic forms a convenient 
pathway for the passage of water or 
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gases under pressure. Manganese will 
not affect this oxide in any way after 
it has once formed &nd it is our opin- 
ion that nothing can be done to les 
sen this leakage loss when aluminum 
is used in the alloy 

The only manner in which man 


ganese or any other deoxidizer could 


assist matters would be in eliminating 
oxides before the addition of alumi- 
num, then there would be a lessening 
of alumina in proportion to the les- 
sening of oxides For this to work 
it would be necessary to add the man 
ganese to. the melted copper, the: 
the manganese oxides must rise to 
the surtace, for it they are caught 
the copper the aluminum, the r¢ 
sult would | the same as if no mat 
ganese had een added as far as leak 
ers cerne It would work 
} T t t the iddit } 0.74 eT 
‘ i ( ( t il S¢ 

i 
( 

, 
~ 

] ‘ ‘ 

He would appreciate any information 
on the subject of making partings for 
brass foundry work 





Modern mold f fine 
powders that d with 
water. They are the outgrowth of the 
search for a substitute for lycopodium 
once used for parting on molds, or 


rather it was used to assist the regular 
partings in preventing the sand adhering 


to the patterns 
Before these convenient parting ma- 
terials appeared, it was customary to 


use ground rosin; also ground rosin and 
pounded charcoal mixed and dusted 
through a bag onto the mold. The char- 
coal and rosin mixture, however, has 
the disadvantage of being dirty to han- 
dle. The powdered rosin also is dirty 
and for this reason is not liked by the 
molders. In place of rosin it is the 
practice in some foundries to use burned 


I 


nolding sand obtained f: 


f heavy castings; it is dus 


a bag like the rosin parting. Any sharp 
sand can be used as a parting, but 
rolls down inclined surfaces and t 
coarsens the molding sand 
. . 
Bronze Friction Bands 
We desire formu , 
é fo ma gd roy 
i} fue ius / d f 
ne nd ‘ 
} i ; SS. 10-2 
u — 
We suggee i 
all 
E FR 
a QQ 
' 
Nickel 
\\ 
P 
dit 
oe i al > t 
stings small it 
te 4] \ ’ \ e< ‘ 
s filled t if the cas uirly 
are t pay t lew 
1 nds Tass tl ig i S¢ 1 
the cope cut down lower thar the pour 
ing sprue [tf the hot iron crumbles 
to dust the prints in which it rests 
make them of a facing sand bonded 
with silicate of soda instead of water 
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Chains and Slings for Foundry Use 


Peculiar Conditions Prevailing in a Foundry Demand That the Chains and 
Slings Employed for Lifting the Flasks and Castings 
Be of a Distinctive Character 


BY JOSEPH HORNER 





BSOLUTE steadiness of from the side that is to be down while tances, a bit of rod inserted in adjacent 
novement is a most important turning, and the box is lifted by the links preventing the clips from slipping 
feature in nearly all operations. other two, until it is brought up on its imward under strain. Fig. 7 is a pair of 
While finished, molds are being edge, then it is lowered in the other di- hook grips, suitable for taking hold of 
lifted, lowered, or turned over, or while rection If the box is a long one, a_ the edges of boxes, or of back plates 
heavy patterns are being delivered, the beam or stretcher must be employed. Fig. 8 is a changing hook, used for 
most exact levelling is essential. Ropes Another method is to wrap an endless transterring boxes, or ladles of metal 
would be quickly damaged by heat and _ sling chain round the two handles on Fig. 9 is a single changing hook. 
are not used for slinging. Further, their each side, then hook a sling chain from Sling chains are undesirable for lift 
elasticity ‘and stretch, and the facility by boxes over 6 or 8 feet in length. Rigid 
which they may be wrapped round work, lings like those in Figs. 10 and 11 ar 
an advantageous factor in the machine used, because they hang perpendicularly, 
and erecting shops would be objection and can be m d along to anv notch 
able features in the foundry. No elas thin the 1 e of t ( Fig. 14, 


suit boxes of different lengths Mar 

















ticity is permissible in handling molds 
that are likely to drop out, or in deliver these beams are of wood, bonded at t 
ing of ingate, and other details can be ends Fig. 14 show cast ire 
employed for slinging and _ hoisting, Beat of wroucht Reng 
swivels are used when boxes have to | ight ext it t , lo 
set horizontally, and large patterns not break, a thei id weight is not 
drawn. objectiona Phe g f a cast 
When the crane is employed to lift an ee S {f advantage whet 
empty flask, the swivels at the ends, Figs cet - ents ( rogress 
12 and 13, are embraced by a double \ ! , S t t eteriora- 
sling chain, Fig. 1, or a single chain, tion due to the heat 
Figs. 2 and 3. The collars on the swivels ; a Tur . 
retain the chain loop, or hook, or ey 
When adjustments for leveling are r¢ Pn ome swivel, insert i ng chain, 
quired, the sling with a swivel, Fiz. 4, is mig. 4, 1S sp tor all delicate 
selected in preference to the others. operations, ! careful leveling 
. When a heavy pattern of large area has 
Spreader Is Employed. — -_ =e ‘ to be withe awn han tW three, or 
r+ | 
When a box part exceeding a moder - O more n must be station t nearly 
ate length has to be turned over on it an qt stant points, to hit son, often 
swivels, the chains must come down per- with another man, or the for n, d 
pendicularly They are then maintained , i — Ce “=. recting the movements of caci If one 
apart by the insertion of a temporary {~~ i i} lappens to lift a trifle higher than the 
prop or beam, put in before the strain of others, he must pause while they con 
the lift is taken. A couple of bits or rod tinue, in order that the pattern shall be 
slipped into the links immediately below _ withdrawn as nearly level as possible 


= 
) 
\ 
: 
a 
a 
2. 


Chen the level lift is secured through the 


ternative method is to hang a_ horizontal 
: chains, each attached to its liftiy 


prevent the beam from slipping down me eae rege ee ee 
ward when the strain is put on. An al | a a avy patterns, is essential 
| TY! 
| . ’ 


eam on the crane hook, and attacl 

















‘ . - é screwed int +} ' bas — Ss 1 
sling chains, or rigid rods like Fig. 10, sage es core 
or A ; ate Se dictetheitadt ‘ 
to the beam The box then can e rolled ee - Ks ‘ - 
sigs : ° ahs ‘ , } , r , 
over without the slings comming in con “ : ' a 
the withdrawal « ‘ wit little 





tact with the ends. Cleaning up, coring. 
} FIG ] ryt \! FF, wi 


the insertion of chaplet nails, the finish rape 
WITH HANDLES AND SWIVELS sand. The lifting 


ing of ingates, and other details can be and lowering of box 
done with facility while the box is sus- parts is done with the same precautions 
pended. If Gils would held tm the cram the crane we ea . strain every portion t When a box part is lift ff a pat 
hei long, iss, Gece Se tah tw Soe Chloe prevent jerks, and then lift edgewise and tern, some parts « f which come in the 
on iron trestles was OUGF. cope, a level lift is necessary to avoid 
When a box has straight handles on Many Varieties of Hooks tages a a — i = a 
as the pattern Equally important is the 

Y rage age agg on en . Fig. 5 ill strat s two hock chains slung level lowering of a ¢ pe part “ a com- 
Se poe hee ae . . “ ot . — west . rag that 1s slipped over the pleted lower mold, especially so when the 
length. Boxes have two handles, or four crane hook. Fig. 6 is another useful latter contains cores which stand up and 
The first can be rolled over in the slings. form, which includes provision for set- come in contact with the cope: or ete 
In the second, the chains are removed ting the clips at varying horizontal dis print impressions “ts it If the « be rs 
} l I in t t < s 
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FIG. 1 FLASK DESIGNED FOR MAKING MOLDS WHICH ARE TO BE CAST ON END IN A PII HANDLES AND SWIVELS 
ARE SIMILAR TO THOSE IN FIG. 1 
lowered out of level, it is liable to be lowered by either, to suit the mold Magnesite Production 
crush portions of the joint faces, and which happens to be made in it. After _ 
crush, or shift cores. In nearly all the mold has been poured, -it is lifted The domestic magnesite industry en 
, ' . > wre oon ar » _ . 
cases,—always in large work,—the coy out in fhe same way. In Fig. 13, flanges Joyed a good year in 1920. More mag 
. ’ ' 1 ‘ . . , a : 1 ° ne 
is lifted after the mold has been closed are shown cast to receive back plates, "esite was mined in this country than 
in order to see that no damage has which are necessary to retain the sand Ni any previous year except 1917 Cali 
happened to the mold, and is then tinal against the pressure of the metal in the fornia and Washington are the only 
lv lowered and closed deeper parts of molds In their absence, producing states. Preliminary figures 
] : sand is rammed against the backs of the given in the United States Geological 
Handling ng Ilasks | | 
landling Loi . molds survey press bulletin mdicate a_ total 
Another class of slinging done ts cor Turning over is seldom necessary in’ output of these two states for the year 
nected with the lowering of deep mold loam work except when a ring has to be 1920, as between 275,000 and 300.000 
int pits for casting on end boxes swept on opposite sides of a plate tens 
thi work have loop like eves. Figs 12 Hence Tor almost all loam work, sling - a 
ind 13, cast at the sides near both ends, ine is done with the cross Fig. 15, and lhe Hill-Curtis Co., Kalamazoo 
vhich the hooks of the chains take rigid slings he cross is a casting, sup Mich., has purchased the grinding ani 
ld. The same eves afford assistance in porting slings which loop the lugs on the polishing stand and_= accessor) cd 
turni er during the molding. Eyes loam plates and_ rings, Fi 16 The partment of the Webster & Verks 
ne located near each end, the box can on hes a 1 date va s diameter Tool Co Springfield, © 
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Powdered Coal Applied in F oundry 


Description of the Layout and Operation of a Powdered Coal Installation 


Is Given and Claims for Its Economy in Fuel, Labor 


and Other Factors Are Made 


BY A. J. GRINDLE 


OWDERED coal has been _ proximately 5 x 9 inches. This method 
used for annealing malleable eliminates much of the hard labor in 
castings for about fourteen skimming, but in my opinion more fuel 
years. Although the fuel as well as a longer time in heating up 
saving has proved to be small, it has’ js required 
been found that great savings were 
effected in pot costs and labor. These Will ry Dry Coal 
savings encouraged experiments and As soon as sufficient work is secured 
many companies now have successful by the American Radiator Co. they 
powdered coal installations used for jntend to start this furnace again, pul 
both annealing and me!ting It also  vyerizing their coal finer and drying it. 
has been proved that to get the best as well as installing one of our pheu 
results with powdered coal as a fuel, matic conveying systems Also tests 
it is necessary to dry the coal so that it will tbe made with heats which are 
will not contain more than 1 per cent skimmed and other heats not skimmed, 
moisture, and to pulverize it so that at operating the equipment exactly the 
least 85 per cent will pass through a same way in both cases and comparing 
200-mesh test sieve results. 

When our company resumed busi- After our first installation of firing 
ness after the war I was anxious to equipment, we found it to be necessary 
solve the problem of malleable iron to convey the coal from the pulverizing 
melting and secured our first contract plant to the furnace hopper in som: 
from the National Malleable Castings simple manner. Our engineers, ther: 
Co., Cleveland We made an instal fore, designed a pneumatic conveying 
lation of firing equipment on a 10-ton system for conveying the coal through 
furnace at the plant of that company 4 4-inch pipe line Although the first 
at Twenty-fift street, Chicago Our one was not sufficiently successful to 
guarantee on this installation was a place it upon the market, we finally 
saving of $2000 pr yeal \iter a developed a conveying system whi 
three weeks saving of $3348 per js now in successful yperation at the 
year Was d his saving was plant of the National Malleable Cast 

made el alone, as is the jngs Co. and at the Kalamazoo Mal 
genera pression when talking about jeable Iron Co.. Kalamazoo. Mich 
p> yrwdere d a Savings af&re also made By th S method the pulve rizer < 
the unt oO ig on necessary clone S Se directly on top of a pow 
t . x as ind furnace repairs dered coal storage hopper of an t 
5 ) Ss iers also claim an sired capacit () the bottom thic 

eas | on m their mold hopper is a valve through which t 

- getting the Sf heat on val nay « i ged pa 1 tan 

e. vl el ites loating by the muuilt to stand p ec ¢ im to &0) 

yiders te floor is filled, until po is per saua ol 4 specia 

e heat is 1 lesigned casting which w 

1 \ is eq ments yeumati , vO ley s located 

: can indries, all o n the ytton the tank his cast- 
h roving satistactory with iw has a series of a jets and sets 
PPmOEtS excepto I I stal- Tl a st ale v tne i k lhe dis 
tor the \mer il Radiator Co charge end f the isting s tapers 
sufta Here the coal is pulverized down to fit a standard pipe flang 
rr sea coal, 44 per cent pass Standard pipe is tl run from. this 

g throug 200-mesh test sieve \lso oint ‘to hoppers the different 

c il is tt being dried Powdered ices 
val o s kind causes a long flame \ switching valv s supplic 

loes not burn until it each hoppe an whe a ator 
iches the stack \nother difference . furnace eeds coal he opens the 

mm the general practice at this plant, yalve to his particular hopper W het 
s that the heats are not skimmed opened this valve ses an elect: 
\iter the iron is out, the slag is tapped circuit which lights a light on a signal 
om the furnace through a hole ap- jhoard at the feeding tank representing 

' Tee weg ah cad that particular valve \ map of the 

( : I my Corp.. Chicago line and a light representing each 


valve 


operator 


are on this board W he the 

ot the conveying system sees 

this light, having previously loaded th 
with powdered coal, he opens a 


tank 


compressed-air valve which immediately 


starts the coal through the pipe \fter 
a two-minute run the coal travels at 
the rate of 1000 pounds per minute with 
a maximum air consumption of 350 
cubic feet per ton of coal conveyed 
When the hopper is filled, the valve 
automatically closes, putting out the 
light, and the coal continues on to the 
next open valve, if there is one It 
no other valve is open the air is auto 
matically shut off at the feeding tank 
ind the coal stops One interesting 
point, and a_ questior which ofte 
comes up, is the possibility of the pip 
line becoming plugged his has rf 
occurred with our system since the 
installation of the first €, aS approx 
imately four times as much air in vol 
ume is used for blowing the coal as 
the volume of the coal Che pip 
could not be more than one-fourt! 
if the coal immediately stopped whet 
the valve was closed, and as e ge 
erally have at least one ily pe 
the line the coal seems » trave ) 
leaving a very small as int the 
pe even aiter the a s stoppe 
17 
elts 
(ett re back t re iD 
mn wish p t 
sit ft having a 
e] ind i ‘ 
{ al ¢ d ‘ 
a coOa 
itistact t t 
i sn l 
yperat t 
Is¢ i Va aipit ™ l t 
mtrolli r ti sul 
nnectio wit this P j 
vhich shows the s t th 
screw s traveling he S \ S 
ilso controlled b " lesigned 
val which is a er ted dia 
ittachment Our g la 
indles the equip t \A\ cats 
irning the best ypperaviol lor the 
varticular furnace, and ikes a schedulk 
for the most satisfactory operation I 
have been told by the furnaceman at 
the Kalamazoo Malleable Iron Lo 





O1S 


seldom looked at, 


fired 


that the flues are 


but the 


the schedule, 


furnace is according to 


} 
i 


wringing the heats out on 


schedule time with a uniform grade 


Or 1ron, 


burners to the fur- 


By applying the 


nace, blowing downward toward the 
bottom of the charge and on the bath 
after the charge is melted, we have 
been able to eliminate the top blast 
which we have found to cause both 
excessive oxidation of the metal and 
also unnecessary burning of the brick 


only having a 


the 
downward. on to the 


The 


top blast on 


work, necessity for 
furnace is to carry 
the flame 
noves the slag and top iron 
towards the back of the 
circulating motion This is a 


ig a 
lich +} - t - it } 
complished with our burners. without 


the aid of the top blast and partly a 


. i 
counts for the long life ot the brick 
work on the furnace and the | p 


iron requirements in the cha 


roof of our powdered-coal-fired furna 
is easier to keep in repair, owing to 
the str ght flat back \ out a d 
sungs or othe special bungs 
ky } »») ; B 
{) the ivi io ind-fire 1 
proximately 19 ) ire sed er 
ton of iron melted, while with powdered 
val only 9 brick are used per ton o 
yn melted The walls of a powdered 
coal furnace burn down eve i 
th slag line does not urn 11 S a 
is on the hand-fired furnace Fron 
vo to ir hours are Sa | ( da 
yy ft depending pon the size 
« lurnat ) in S ll that 
$ essary to fire and s the fut 
excepting that times 
to give hin = 
t ( il if the sla is it I 
Ps 
() yany ~ \ VOrK Vv ut a 
1utomatic control equipment to make 
t ( \ i ( ) the fire du 
eat \ ~ t vit a slow fire 
i £ tn coal ind iit 
I ts \ 1s S i 
I ed SMnpis tu . in| 
yut the nan’s » is so easy that 
s times ee 5 to ke the 
} ore t the ne ssary t l} 
ut nit vill ike t 
} s he 1 t ( 
Che ine harge 1 powde l 
al nsists of 40 to 45 
ent pig 10 pe ent malleab 
10 per cent ind the balance hard 
scra Chis ve CO vared to the 
i ize hand | i ol 5 to OV 
ent pig 1 the charge, whicl 
reduces the amo of mallea ind 
steel scrap which be used 
We a now melting 10-ton first 
heats 1 4 hours, second heats 
} hours; 15-ton first heats in 5 hours, 
5 d heats in 3% hours; 24-t first 
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heats in 6% hours and second heats 
The 


is between 3 and 4 to 1, depending upon 


the 


in 5% hours. fuel consumption 
coal 
The 


Iurnace 15S 


the size of quality of 


heats, 
used, and size of the furnace. 
larger heats, providing the 


y built, can be melted with 25 


- | ‘ —_ 
per cent or less ¢ val to iron, using coal 


13,500 B.t.u. 


containing 


By using powdered coal for ann 
ing malleable castings it is possible 
to make substantial savings in fuel, 
labor, and pot costs. An oven fired 

powdered coal, as well as a hand 


fired oven, should have more _ space 


above the pots, or if it is a muffel 
oven above the inner arch, where th 
fire enters [his is desirable becaus 
the gases are much more expanded at 


' 


this point, and the oven can be forced 
- 


harder danger of burning the 


without 


| ; D4 aArnr a 
pots or arcn lI it 5 property CO 
; 
structed. It is also necessary to have a 


. aes 
net work of flues in the bottom of 


oven, a singie 


ing sufficient This flue should ha 
openings in the floor approximately 5 
feet apart for cleaning out the ash 
It is necessary to clean these flues o1 
about once 1 montn prov ding t 
ire made about 9 x 15 hes, or a | 
tle larger, depending upon the s 
the oven and the amount of ash in th 
yal The labor if cleaning t S as 
from the flues is much less than that 
ir d sposing ) tne ish nm 1 le 
the grate on a hand-fired ov 
Annealing temperature can sa 
reached with powdered coal on a 20 
ton pot oven in 30 hours \ 20-t 
muttle oven requires from 40 to 45 
hours to reach annealing tempera 


‘ : a 
We have also raised 50-ton pot ovens 

ealing temperature in 25 hours, but 
t 5S 1s not practical, owing to thie 


SIV heat on the top of the ov 
e the bottom reaches temperatur« 
We are also firing one muffle oven, 40 
et long, with a capacity of from 70 
to ¥ ns yt castings [t takes fron 
55 t ) irs to reach annealing te 
Ti it t this rve (on p yt OV 
the sumpt runs from 5 
to 700 Ils oO ( i ver ton of cast 
ings annealed, depending upon thi 
icit \ amount Of pa 
sed i t V¢ ght vf the 
\I ff l¢ ) require rom 6000 ft Nt) 
rounds p depending wy ( 
vacityv a struction of the 5 
r} inne g ts in a powdered 
val ven WwW last on an average of 
18 anneals le with a_ hand-f 1 
vel th ave! e life pots ~ ibout 
12 anneals This saving alone would 
warrant the stallation of powdered 


oal equipment, there were no other 


savings The pot saving is accom 


amount of 


plished by the decreased 


combustion, 


necessary ior 


h deposits on the pots 


and the ash whi 
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helps to protect them. 


The labor required to fire a powdered 
oven amounts to not than 


coal more 


one hour per day for each 
in some plants the annealing room 
the the day 


watchman takes care ot 


foreman fires ovens in 


time and the 


them at night. No other firing labor is 
necessary, unless there are several ovens 
in a plant to watch. 

Companies using powdered coal for 
annealing have told us 
run ovens for three 
without 
the 


oven 


using a 
When firing an annealing 


with powdered coal, ash collects 


oven 


on the brick work and protects 
Sometimes it is necessary to kno 
ash off the brick, which is eas 
complished without harm to the 
work. 

Where a malleable iron company g 
erates its own heat 
has a powdered-coal installation, sub 


fuel 





stantial and labor savings ca 
made in the boiler room. As high as 
80 per cent efficiency can be obtained 
Or a saving of approximateliy on 
third of the coal, depending upon the 
design and capacity of the boiler and 
method of firing. Not only is less coal 
required, but a saving of labor and 
grate bars is also effected. 
cut a >» 
Unapiet Can 
» ww7 
wownh Ww 
. 
lic 
| e device shown the i oO 
ng illustration is < that I have 
found extremely convenient d le 
cided improvement ove ordinary 
method employed s ng 
lets in the cops 4 Id Usually 
: ba s place l S the cope it 
son distance OVE he top ot the 
( t, the ends a mped dow 
1 then the moldet nserts blocks 
wedges between the b ind the 
yp of tl ( iplet It S i ticklish 
operatior d unless it is carried out 
caretully the movement or strain im- 
parted to the core by the rising metal 
will dislodge the blotks and wedges 
and the result will be 1 shifted core 
nda scrap casting 
l the device show the accom- 
i J llustration th s ibsolute- 
| » chance for the rigging to shift 
slip Only one application of the 
| ce is shown but it can be adapted 
t t practically any condition Thus 
tead of a single bar it may take 
with chaplet holes drilled through it 


many points as the character 


of the cores in the mold require. Two 


or more clamps are employed to at- 
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WHEN THE BAR IS CLAMPED DOWN AND THE BOLT TIGHTENED THERE I5 
NO CHANCE FOR THE CHAPLET TO SLIP 

tach it firmly to the flask and then the castings. The method shown in the 

bolts over the chaplets can be tight- accompanying illustration has been de- 

ened down individually. veloped by a prominent foundry in the 
In the illustration the bar J which Middle West and is both simple and 

may be of any width and _ thickness, practical. 

depending on the size of the core it lhe pattern 1s a split shell iron pat- 

is intended to hold down, rests on the '¢™ made {rom a regular casting sawed 


two blocks C( on top ol the c ype Lt 


held down by the clamps FF which 
turn are tightened by the wedges 

/ ] 1€ Olt ! i ra sed or low- 
through a 1 and tapped hol 

t bar I m block y 4S 

| ed ind tappe 1 tor i ut ilf t 
ness on ne side s that it can be 

ed to the It A, but the other 


only recessed about '%-inch 


side is 
deep to receive the end of the chap- 
et stem 

In practice the bar is adjusted on 
the cope so that the bolt and block 
will come straight above the _ chap- 
, 


let or chaplets. It is clamped in that 


position and then all that is neces- 


sarv is for the molder to tighten down 


on the bolts until they feel tight 


yn 7 oy ‘ a ™ 
Making a Creen-Sand 
S k ; kW Id 
JIMOoOKeCStacK VOIGd 
By R. ( rown 
" d « f THe | NDRY for 
March, 1920, several methods are described 
r making the smokestack castings in 
mmon use on tractors inthe agricultural 


regions of the country Each method 
is its advantages under certain ci: 
mstances and each method, of cours 
capable of turning out satisfactory 


619 
doa number of wi paced about 
© inches apart, is lowere« t | 
and rammed up flush with the int 
the pattern The arbor rovided 
with a trunnion G at eacl d 
ing it and also ror pporti the 
weight of the core on the flask ds 
after the pattern has been take out 
oi the mold. The two wi: D é 
cnd of the arbor do not form an in 
tegral part of the arbor but are slipped 
on the back bone and tightened by 
wooden wedges After the casting has 


heen poured and shaken out the wedges 
re removed and the wings taken off 
he arbor is then pulled out through 
he other end of the casting 

Having rammed the arbor flush with 
‘e joint of the pattern, the cope half 

set on and rammed full of sand, 
access being had through both ends 


shown at F 
provided for that pur 


that 


d through 
hich has 
e \ 


the illustration is 


an opening 
been 
indicated in 


at 


like 


parting 


made each end 


nd a shell corresponding to the shape 
of the opening in the top of the pat 
tern is tamped into plac: fter which 
the cope is set on and rammed in the 
usual manner. A gate pin is set neat 
the center of one sid nd a_ small 


] 
riser taken off the highest point at each 


end. 

The cope is lifted off, bringing the 
top half of the pattern with it, by 
means of two screws which are at 





































































































in two longitudinally and provided with tached by tapped holes in the pattert 
dowels on the joint for locating each one at each end The cope then is 
half in its proper relative position when turned on its back and finished aft 
the two halves are assembled for mold which the core is lifted out the drag 
irg In making the mold, the drag nd set down while the bottom half « 
half of the pattern A first is laid on the pattern is being drawn. 
the follow board which is shaped at Having finished the drag th é S 
the ends as shown at B and C to make replaced, followed by the cope Th 
sloping parting After the drag has mold is then clamped together, a rut 

heen rammed, rolled over and the fol- mer made up and a wedge slipped in be 
low board removed, parting sand is tween the arbor shank nd the flask 
spread on the parting and snug fi each end to prevent the re from 
ng arbor c stil i ~backbo ting when the 
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COMPOSITE VIEW SHOWING SECTION OF MOLD WITH ARBOR AND PATTERN 
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URING the period of depression, practically 

every foundryman has been confronted by a 

dearth of orders for the castings which his 

plant previously produced When new in 
quiries slumped he looked about, and as the greenest 
pastures always lie on the other side of the ‘ence, 
he sought to develop new lines of work. Sash weights 
appealed to many. In fact, the few months just past 
might be designated as the sash weight period in Ameri 
can foundry practice, without applying a serious mis 
nomer. Simplicity, ease of molding, the absence ot 
metal specifications and the apparent ready market 
for this foundry product doubtless rendered _ the 
humble sash weight such a general favorite. Probably 
some were successful in entering this market, and 
may have found in casting sash weights a temporary 
outlet for extra metal if not some actual relief from 
the general depression. However, in the period now 
at hand, the specialist will thrive, and he who vet 
tures on unfamiliar practice will be handicapped. A 
study should be made of the field at hand. Considet 
the toundry making pistons for automobile engines 
\dmittedly, business in new cars is in doubt, but re 


placements alone will create a sizeable demand \ 
truck publication, 7he Chilton Commercial Car 
Journal, estimates that Ford trucks alone will use 
780,000 pistons for replacements this year lhe moral 
is Obvious. Specialize and stick to familiar lines it 


humanly possible. In the period of keen competition 
upon which the industry is entering efficiency and low 


production cost will spell survival. Furthermore, 
foundries must cultivate the markets which exist, for 
4] 7 ‘ ® 4’ | } 
their castings. No business is seeking the produce 
in these times 
Dem; ris an Cactings Ine . 
emanads on Vastings EMC! casing 


OTWITHSTANDING cast iron is deficient 
in elasticity and, in the form of white iron, 
is exceedingly brittle when measured by the 
1 


standard of cast ste it has tor many years 


“¢ 

given admirable service in the chilled iron car whee 
where not only the natural brittleness of the material 
might be thought to be a severe handicap, but wher: 
the enormous chilling strains must be partially neutral 


ized to enable the wheel to undergo the severe grilling 

~ . ~ 
it receives 1m servict With heavier loads on both 
the individual cars and on the trains the dutv of the 


wheel has become increasingly severe and the railroad 


metallurgists are no longer content to accept wheels 
on the standard chill test, drop test and tape test 
alone, but msist on chemical limits in the spe ications 
\s a result of this demand, the American Society for 
lesting Materials has adopted tentative specifications 
requiring limits for silicon, sulphur, phosphorus, mat 
ganese and combined carbon. With these limits as 
adjuncts to the physical tests which the wheels now 
must stand, it is thought that fewer wheel failures 
will result nN service Back of both the physical tests 
and the chemical analyses is the foundry practice 
which must be thoroughly studied and maintained 
from day to day. As an aid to this the analysis of 
+] 


the raw materials and of the product has for a number 
of years been employed and now the field of pyvrometry 


is being opened by the development of instruments to 
determine the temperature of the metal as it flows into 
the ladle. . rhe pouring temperature, so important to 
many castings thus may be definitely regulated 


‘ 

















Trade Outlook in the Foundry Industry 


ONTROL which fundamental business con 
ditions exert over every branch of industry 
seldom is manifested so plainly as at the 
present. In fairly normal times little 1s 
thought of the basic conditions of business, but 
causes are looked for more in the individual branch 
affected. Now, however, a broad general view must 
be taken to determine the future course of the 


foundry trade. Encouragement is lent to the situation 
the recent reduction of the rediscount rates to 
54% per cent by four of the Federal reserve banks, and 


by 


by the reserve ratio of the associated banks of the 
Federal reserve board which was reported as 633 
per cent on July 21. Thus, easier money facilitates 
investment and at a certain point this movement will 


acquire enough momentum to speed industry. 
In line with this slant of the situation 
is the government plan now tentative- 


Railroads ly agreed upon to pay the railroads 


Pennsylvania furnace reported that up 
week in July, it had sold five times as 
in the whole of June This is not saving as miu 
seems apparent on the surtace as the total sal 
June was exceedingly small Howeve es 
cate progress in the right direction 
\ large potential ce n is 
ings 1s created in tw arge p ects 
Outlook for jn the East le one aan ‘ ( 
Castings hiculat tunnel » « e( ‘ lane 
Ol Mat itta to Jers { 1 ( 
otnet ¢ proposed Delaware rive 
bridge to connect P| iladelplia and Camd he 
latter will require approximately 2000 tons of steel 
castings Both malleable and gray iron foundries are 
helped by the demand tor automobiles which has 
been maintained at a greater rate than was expected 
I-ven though this is at present between seasons, being 


after the spring demand and before the fall trad 




















Hold Key the $500, VO,000 on account for capi- starts it Is stated that business now on hand ll insure 
tal expenditures made during the present operations through the month of August. In 
war Part of this monev will b the state of Michigan, present production is placed a 
used to pay of ibout 7500) irs 
lebts of the rail daily. or 70 to 735 
‘oads, and pass Prices of Raw Mater'al fcr Foundry Use i capac 
ng on “rom mn CORRECTED TO JULY \\ this 
lebtor to anotl Scrap outpt the stock 
naterially wi'l re . at : pci a aa in sup] f cast 
luce the amount ‘ Fou 50 t Heavy melting steel, ¢ é t ings is beine used 
\ Found: ia 20.85 to 22 Stove plate, Chicago 5 
tf money needed \ Foundry, Buftal 20.00 to 22 Ni cast. Chicag rapidly ds sone 
» carry loans ~ ; ae +. + ee Phew sco po tie ompanies a ( 
Che other part ol Malleable, Chicago & t \ cast. Buffa forced ta pla ; 
’ Malleable, Buffalo 2 Ca wheels, iron, Pittsburg t 
the government s Tie uae’ Maman” naa rrders with 
payment will be RT Re etc ee r * ae ont foundries Re « 
used to purchase Wise county foundry coke.. Railroad malleable, Buffa cently the Conti 
equipment ot nental Motors 
which practically Corp. announced 
all the roads are badly in need. Already a noticeable vol- receipt of a large order for motors for th 
ume of car repair orders is being received and a number Durant Motors, Inc.. a new company ate 
of roads are ordering new equipment. Freight cars will manufacture a tour-cylinde1 car obbing 
on order and undelivered June 30 amounted to 12,149 foundries in St. Louis are getting a few orders eal 
for domestic account and 3711 for toreign [he in- are following the plan ot pooling this business, effec 
crease in repair part orders and inquiries has not’ jing economy by letting one plant make the castings 
been felt so much by the foundries, because a smaller Orders for stove castings are not brisk although th 
percentage of castings enter into car repairs than into building of houses over the country has not i. 
new cars, but evidence appears to indicate that the greatly curtailed. Sales ot farming implements hav 
foundry melt is being increased in some districts due increased slightly as farmers who had thought to get 
to car repair work. through the season without purchasing machinery have 
Pig iron buying has been stimulated und this necessary at harvest time as re ikin 
by price cuts in practically all se a few purchases. While sales of cast iron pipe ar 
Foundries tions and more inquiries are out slow on the Pacific coast where letting &. oie - 
Buy Iron Possibly some business 1s being held Chicago reports that inquiry for cast pipe sl Pease 
back in anticipation of lower price better volume than it has for several mont! Milwau 
if freight rates are cut as now seems’ kee is asking for bids until Aug. 10 on 3510 tons. 
probable It is known that conterences have been Prices,on nonferrous metal ve had 
held to bring about this result and talk is current of ; marked and steady reductions in the 
a 20 per cent reduction such as Henry Ford is putting Nonferrous past month with the exception of lead 


of Ohio coal on his Detroit, 


Such a reduction, it is figured, 


into effect in the case 
Foledo & Ironton line. 
would reduce the production cost on pig iron mate 
rially. However, the foundries 
running low and purchases of iron are being made 
in such cases. In a few cases forward purchases cov 
ering the last quarter of the vear are being made which 
is an indication that some foundrymen think the bottom 
One 


stocks in some are 


of pig iron prices has been reached. eastern 


electrolytic copper, 12.00¢ to 12.25c: 
mony, 4.65c; Straits tin, 26.25¢ 


market, 16.00c to 17.50c 


which is still quoted at the same price 
as a month ago New 
; York Vetal 
lrade of July 28 are: »11.50c: 
4.40c¢; anti 
aluminum. 
price, 23.80¢ to 24.00c 


Zine 


Prices 
Prices based on 
the Dail 
Casting copper, 11.25 

lead, 


to 26.50c : 


quotations in 


No. 12 alloy, producers’ > open 


is 4.25¢ to 4.30¢ E. Si 


Ill. 


louis, 








Repair lnquiries Presagebetterment 


Increasing Volume of Orders for Replacement Parts Encourage Foundry 


New 
in All 


Equipment Manufacturers 


Continues Slack 


NE of the most favorable factors in the 

foundry equipment outlook is the growing 

volume of inquiries and orders for repair 

parts. This interest is evidence of return 
confidence and points to an expectation of re 
sumption all along the line in the early fall. One 
manufacturer of molding machines reports orders 
for replacement parts, which if continued in un 
diminished volume would establish a fair operating 
schedule for the plant. Increasing interest in vari 
us types of melting equipment as well and the 
purchase of parts for that already in service is 
another characteristic which has been noted re 
cently. Several gray iron shops have installed small 
cupolas to use until increased business will sup 
port the economical operation of their larger fur 
The Ohio Steel Foundry, Lima, O., recently 
has placed a contract with Arthur G. McKee & 
Co., Cleveland, for a new open-hearth unit. The 
Self-Lock Nut Co. has purchased a plant and ma 
chine shop at Constantine, Mich., for its own prod 
uct and for jobbing work. It at present is equip 
ping this shop for malleable production. The Ladel 
Co., New Philadelphia, O., has purchased a cupola 
from the Whiting Corp., Harvey, III 


1 
I 


ng 


naces. 


New Yor 


W'! [CH foundry operations at 
bination t 


ym of industrial inactivity and 
tl 


Jiaquiry Listless 


to a 


hot weather, de 


low ebb, due com 


Css Few new projects 


, 
equipment continues Is 


: : 
id such inquiry as is now current involves 


incipally single items. Several foundries in the v 
§ New York are figuring on equipment in anticip 
yptaimimge contracts connectio with yroposed i 
tunnel between Ne ir id Ma ittan H 
ntracts 10 this work lave ) ) iwarded a ) 
pune tly no ) n ¢ cy rica (ne I | ) 
1 1 the \ I Newark Ss worted to isk 
rr estimating figure ) i lis 12 es i yn 
two to 7 tons apacity idd to mis 
equipment Six ire jib ines I? s still t dow 
ward One manufacturer recentl reduced p1 < ¢ ] 
ist machinery between 10 and 15 per cent and s was 
followed by several other manutacturers of sin quip 
ment Redu ms 1 s high as 20 pe ce 
vce 1 flasks Recently, the Ge ral Electri \ t- 
se companies reduced prices on motors 
electrical equipment 10 per cent and this reduct Ma 
t enera t ) rth act Ss 
trical s cs 
et Py pects Ne 
HILI nmediate business in foundry equipme 
slack, signs are appearing that give much _ hop 
better things \ commission has_ bee ven to eng S 
1 a malleable foundry which will be bwilt at once in 
Chicago district and other projects which have been 
back for some time are being figured again with ev 


ospect of their materializing at the better cost that now 
prevails. ] ngineers are d ing considerable work plannin 


existing foundries to increase 


lemand for 


rearrangement of 


nd this will bring out « 


additional equipment \ 


Plant Construction 


Sections 


builder of been able to sell a 


installment during the 


cupolas has recently num 


these as replacements for 


present lull in foundry activity Some prospects are ap 


pearing tor molding machines and similar equipment which 


yromise to become orders within a short time Supplies 


ire not being bought freely, a natural result of curtailed 
foundry, 
April, 
Tomahawk, Wis., 
Milwaukee 
is having plans prepared by W. P 


brick and 


including equipment, to be 


yperation which is the rule. To replace its large 


machine shop and repair works destroyed by fire in 
the Tomahawk Steel & Works Co., 


] along the 


Iron 


has purchased a new site Chicago, 


& St. Paul 
Ireland, 


Will cost 


railroad and 


local engineer, for a steel which 


$75,000, 


plant, 


about 


prac 


throughout Castings, and general ma 


will be 


tically new 


stoves 


chinery manutactured by the Riverview Foundry 


Co., which has been incorporated at Silver Lake, Kenosha 


county, Wis., 


Dixon 


with a capital stock of $10,000 by 


Lake, Wis., 


Brunett 


Eighty acres of land at Rice 


hased for $18,000 by the Perfect Heating 
build a 


about $100,000 


heen nor 
een pu 


System Co., formerly of Minneapolis, which will 


foundry and manufacturing plant. costin 


it $1,250,000, and is 


y 
& 
' 1 

Dada ked »V 


Minneapolis 


, 
1S Capitalize d 


Phe corporation 
|. L. Burnett and Harry §S 


owenson, 


mement Shown In Pittsburgh 


|: ROM all appearances it 


gaining headway 


would seem that improvement 


in the foundry equipment 


iarket in the Pittsburgh district This is evidenced not 
ilone by inquiries eceived, which are becoming more 
in is, but by the few orders being placed as well and 
»y the fact that foundries are ord g airs for machin 
¢ These ire co lg in both tel pl ind tele gr iph 
th instructions to rush shipment by express. Recent sales 
vorted by the |] S. McCo Lo iclud i complet 
foundry stallation for the Grottoes Found & Machine 
Lorp (;rottoes \ i The orde calls ) i < ipola con 
plete with lining; two cranes and buggy ladles: core ovens 
re machine; motor-driven blower, sand mixer and air 
ompressor two tumbling mills and an embossing press fo 
pattern letters, together with pneumatic tools, supplies, et 
\ user in a nearby district has closed o ne re oven 
with this same seller and a foundry and machine shop 
Monessen, Pa. awar 1 it thre re vens Occasionally 
1 few of the many pending inquiries for molding machines 
turn into orders, irding to advice eceived from. the 


Herman Pneumat 


Machine Co Orders or five or six 

iachines recent] 0oked come trom videly scattered 

points; two 1 the Kansas City plant of the Griffin 
Wheel Co.; « ym the Queen City Foundry Co.. Den 
( Col y me each from the Chapman Valve Mfg 

Co Indian ( ard, Mass ind the Hunt Spiller Mfg 
Co., Boston The Pittsburgh Electric Furnace Corp., this 
veek is sh g an electric furnace to Spain for a fairl 
sizable found ind likewise recently received an order for 
i ice the production of automobile castings in 
that country The last domestic order received, however, 
ivolved two furnaces for monel metal in a rolled steel 

lant. Foundries continue their policy of deferring action 

yn prospective crane purchases and few if any new in- 
liries are being received by sellers of crane equipment 

yuundry use 

















Comings and Goings of Foundrymen 


OSS | PURDY, consulting manager of the Chicago sales office of Athol, Mass., has moved to Boston, 
ceramist, former director of the same company and is succeeded at where he has orga | the George 
resear< h tor the Norton Co., P ttsburgh by = c W ils mm, torme rly F. ( roak Foun Irv ( Ras vn h h is pul 
Worceste Mass.. and pro- asSistant Manage! there. hased a roundry ! t Worchester 
listrict 
fessor of ceramics at Ohio State uni- , 
James M Cherrie, Springfi Id, Vt., 


savyi batt +, ( ( A owe acces " ‘ = 
1912. re te on my = ‘gaan cong zm recently has been made foundry sup ; \ : \ : — i vice president * 
aE oe Re eee re intendent for the Athol Machine Co., aS SUE, * ersey City 
retary ot the American Ceramic so- Athol. ii uedetinag Conran N. J., who recently was made vice 
_— Croak, who ré ently res gned lé en 
president Beginning with the time : es oe Co., Freeland. Pa cently has 1 


ciety of which he formerly had | ident of the Automotive Foundry 


rape 


Protessor Purdy entered Syracuse uni- moved to Free 


~ 
~~ 
pa 
~ 
-_ 
Ss 
vs 


ton 
versity in 1895 as a student, his life nis connection with th Barnes FPourd 
practically has ee! devoted to the rv Co 
study of ceramics. In 1896 he entered ' 
A John H. Patterson, president of the 
Ohio State, but d to the death ot 


} ’ } } ; + | > ley 

nis tather he was torced to take only 
: — ; : . 
nort industria: coursé In ceramics, 


H« won the National Brick Manutac- 


turers association scholarship which en- 


a > 


Patterson His duties as general man 


abled him to take part time work on 


ager have been assigned t J H Bar 
requirements for a degree in 1898-99, ringer 


From 1899 to 1903 he was a chemist 


and superintendent in floor tile and 


: cently was foundry superintendent for 
pottery factorics and trom 1903 to , 7 . 
Ws : ‘ 2 the Otter Rivei Foundry Lo., Utter 
1905 was assistant in the ceramic la- Sy 
River, Mass. and previous to that time 
hporatory it {) ) state Lhe next ' 1 
; was with the Rodn Hiunt Machine 
two years h spent as assiStant pro- 


yt Co., Orange, Mass. has taken up the 
fessor in ceramics at the University : 


study of mechanical engineering at the 


Illinois, Urbana, 11] and as ceram- : y : 
Ohio Northern University, Ada, O. 


st for the Illinois geological sutfve; 





i. wae @ st instructor in ceramics William S. Fish St. John, N. B., 
‘ c ed t ie depart- who Was recently 1 president ot 

, s—. wens . he Canadian Manufacturers’ association, 

Be wai is president of tJ knterprise Foundry 

; a State d three veare Co., Sackville, and \ resident of 

: : eo eae Kkmerson & Fisher Ltd., St. John. He 

1912 to 1919, Professor Purt was president of the St. John Hard 

ae oe aaa a ale ware association in 1907 resident of 


ROSS (¢ PURDY the St. John Board of rade in 189¢ 


7 aT ail | a eas 
( ) g which = - and 1897 and president of the maritime 
\ SU S - ti MS the Graton & Knight Mfg. Co., has branch of the Canadian Manufacturers 
ect Ss secre ‘ le «society been elected vice president of the Chi association from 1914 to 1918 In 1918 
He was president rt ; ny ago Belting Co His experience cov- he was called upon by t War pur- 
1909 and 1910. Professor Purdy is a ers service with the Fairweather & chasing commission to take charge of 
member several technical organizations Ladew Co. and the Edward R. Ladew tthe outfitting of the fir ynstruction 
ind clay products committees and ¢, jn the belting de partment. battalion in France, and in April, 1917, 


rman of Committee C-8 on Refrac- ‘he Canad ee os ne 
I in I . - - . rie < ‘ lan vern it appoint 

— P Zechariah Chafee, president and treas- & ppointed him 
tories or th \e1 1 I society tor : : ee . ; commissioner in charges rf the lomin 
\ ' urer of the Builders Iron Foundry, . 4 
sting Materials. A ‘ ion rifle plant at Quebec, Ou 

" Providence, R. I., has been re-elected . ~ ve UC 
J. D. Tipple h d | nterest in to the board of trustees f Brown =. 


bal i ‘ " y 4 
. sing » @ H of 2 Ih sino — . — 
7 S stioe nite tm BS the Wi Ss peas ine UU rs, 
the Iron City Pattern Works and has university of tl city ill the Epis- Kstablishes Sx ppliy We pot 
1 the Alabama Pattern Works at pal vacancy created by his own resig- The Sullivan Machinery Co Chi 


’ 


u © 


4000 Tenth Ave. Birmingham, Ala nation. cago, has established a supply depot 


John D. Hurley, president, the Inde Walter G. Bunzl, formerly chief en- @"d service station at Terre Haute, 


| ende nt Pneumatic Tool Co., 600 West gineer of the Richmond Radiator Co., Ind H. T. Wiley, formerly of the 
Jackson Boulevard, Chicago, sailed July New York, is now associated with the ; 
Pitts- N- H., is manager in charge. 


engineering department at Clairmont, 


16 for an extended business trip to Pittsburgh Electric Furnace Co., 

all » 2% — Fork Sces 9 - — ‘ : 

Europe. urgh, at its New York offices, 14 The Self-Lock Nut Co. has purchased 

; . Broadway. = . ~~ : hi 

Robert S. Hammond, formerly man- , a plant at Constantine, Mich., which 
- - . . . ’ . . > . . s - la- . £ 

of the Pittsburgh sales office of George F. Croak, for the last year will be equipped as a malleable found- 


the Whiting Corp., has been appointed manager ot! the Athol Machine Co., ry and machine shop. 


ager 


623 








624 


Short Turns Feature of 


Overhead Systen 
\ comparatively new  departur in 


verhead trolley systems recently has been 


developed and placed on the market by 


ick consists of two parallel standard 
rolled channels spaced 2% mcnes « 
tween flanges and held in place by clamps 
and is designed to carry loads with no in 
termediate supports except a he splices, 
corners and switch points. This feature 
will be appreciated where it may be 
necessary for instance to span a_ wide 
driveway. Instead of employing supports 
only is necessary to use a heavier s¢ 
tion of channel in such places 


his particular trolley system consists 


f the standard channels, 90-degree right 
witche 90-degree left switches, 45-de 
gre: right switches, 45-degre left 
vitches and the universal switches. Each 
( I i l SW cl connie n ‘ nN I 
{ ingeabli ind therefore it any = tin i 
I ) corne can e TeMove | i l repia l 
\ l a rie witcn a l \ sa \ 

the short ners and swit . i 
i irvature ot 18 . ita 
id may he irned practica it rig 
featur " ) steels 
J 





nS 


Tio 
iT 
ee 


y 
SIT | | 1 


FIG UNIVERSAI SWITCHES IN 
SHORT TURN TROLLEY SYSTEM 
AS SEEN FROM BELOW 


ie ° 
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FIG. 2—-TROLLEY TAKING A TURN OF 
18 INCHES RADIUS 


serve a row ot brass’ turnaces' or 
machines close to the wall. It also will 
be appreciated in freight and _ terminal 
houses where the track can be brought 
out of the building and run along over 
he receiving platform. If necessary an 
extension can be thrown out to load an 
automobile truck. The system readily can 


be wired if an electric hoist is to be used 


Ss ead ot a chain block 


: , a 
The track is built and shipped in 
single units which greatly reduces the 
f vert | ' ; 4 
COs I eres yn la one TI 1¢ 
leatures ! ts lavor Ss tnat Since it Ss 
built trom standard rolled channels 
vine great Strengtn requ ad, 28 
I-beams, the material can b obtained 
I ) il StocKS thus reducing ( me 
nd ct ft erectiot 
specia 2 4 S-w her trollevs a 
vided whi run nm the level te p 
tri chnanne tracks | ire equipper 
vith ball be ng whe ind guide rollers 
\ 1 ru ret we the 5 ft the chan 
els preve ng Irict i | rend neg 
np )] for t wheels to bind 
| ] 
i ns i N \ « ‘ I - ‘ 
m™ + Y 7 sy et 
} ) mrad sy Monn G bal 
re . 40a py cu uu ue i Vil 
+ <n YnT may 
D a! c 
Fuel oil now furnished to foundries 
for use in cupolas is of a heavy grade 
i l sure ) pe \ ipo i 
1 
tio t S Sarv to preneat tnNis 


before it goes to the burners. To a 


com >lish thi heating, the Griscom- 


Russell Co 1) West street, New 
» ork has di rned a heater of the 


T>¢ oil is ieated is t 

ca thr the eater Hig 
essure stean sses around the coils 

t condet satior eing returned to the 
boilers Precaut must be take to 
prevent contamination of the high 
pressure condensate by the fuel oil 


thus no oil joints are found inside of 


the steam space 


cn 


such a perfect manner that 
the tone is the same 


to preheat tl 
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had 


finished 


the welded surface 


an electric grinder. 


casting cooled 


Was by 


Manufacturer of Shovels 


Makes Tests 


THE FOUNDRY 


Obituary 


H. 
of the C 


Thomas Rabe, secretary and 


Malleable 


Co., died July 15, at his home in Can- 


treasurer anton Iron 


62> 
Conewango creek neat lis cottage at 
North Warren [The body was recovered 
soon afterward but all efforts to resus 
citate the victim were unavailing 


Spray Molds with Kerosene 


To determine the best steel for shovel 
. , ——o oe oo, © ot Oe aoe ot SS wee. Be ill Ww ieee , 
the Wood Shovel & Tool Co., Piqua, : Ouestion—We understand several 
: : was One of the most prominent fig- , = 7 } - ; : 
QO. built a machine for testing shovels foundries throughout the country are 
; i ures in Canton industrial circles. Born ae ; t 
made of various grades of carbon and . , spraying molds with atomized oil to 
ese ° : in the little town of Washington, O., ». ’ , 
alloy steels [This machine determines ' prevent sand from adhering to the cast 
; he moved to Pittsburgh when a boy =; , 
not only the wear on the edge of the 4 . . Ings Will you advise us whether the 
here > ene ( > S RO? > ° , . 
blade but also the wear on the sur- where he spent 60 years. In 1892 he process will accomplish this end? 
ng ‘ came to Canton and established the ’ 
face of the blade, the strength of the : Malleable 1 ! - Answer—We know of no case where 
, . ‘anton Malleable ron Co e was “ys , 
weld, the towghness of the steel, or re- ; ; 4 oil is sprayed on molds for this purpose 
a firm friend of the late President Ks 
sistance to bending action, and the dura- ; . " However, it is an old practice to spray 
_ 1. . . W illiz McKinley an resided op- 
bility of the straps The machine is i im = =McKinle; ind esided i kerosene on molds for heavy castings 
designed with a rotating axle and four Posite him tor years. in order to assist venting. The theory 
arms in which the shovels are fastened. Charles F. Barnhart, 55 years old, is that the oil volatilizes and opens 
It is driven with a 3-horsepower motor part owner and manager of the Barn the crevices in the sand more easily than 
at a speed cf 14 revolutions per minute. hart Davis Co., operator of a machine air would do. However, the beneficial 
The shovels under test are forced shop and foundry at Warren, Pa., was effects of this process have never be: 
rough red granite rock drowned’ June 30 while bathing in the definitely proved 
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CONTROI APPARATI \ descriptive 
leaflet on control apparatus is being distributed 
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FURNACES—Electric heat 


nealing furnaces are described and illustrated 
iW 1 16-page illustrated booklet published | 
H ft & Co., Detroit These turnaces re 
esig 1 to erate ro 1 powe cir 
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the (¢ er-Hammer Mig, ¢ M ee, In 
which ek tor ymitrollers at lescribed and 1 
According to the klet salient 
these cont ers c Renew € 
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